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1 W AK t3 i -t^ ST l£U 

immi 1 1 

(i)MAPKAPK3(mitogen-activated protein ki 
nase-activated protein kinase-3)i:TERT(te 
lomerase reverse transcriptase)<7)^^^ffl.St"-&C 

t^^mt-t hnru > u - '14 a S :^ v£ 

( i i ) >$'l±fb^M A P KAPK3 1CJ:STERT<?5'; > C i: ^!ff ig( t -f 

MAPKAPK3 (mitogen— activated protein kinas 
e-activated protein kinase-3)fcTERT(telom 
erase reverse transcriptase)<7)^^^ffiS-^-g>Ci:^iHf 

MAPKAPK3 (mitogen— activated protein kinas 
e— activated protein kinase-3) <?>^vS'l±fbMI^ M#lc J: 
^T^n > u - Xv§'l±llL#:^^aT'*> o s^X^#)b*TE RT(telomelase r 
everse transcr i ptase) tf^-^^^^mi^X-^h^. T^a>u-xv|^ 

MAPKAPK3(mitogen-activated protein kinas 
e — activated protein kinase — 3) <?> ^ '14 fb ^ 1^ M -f*^ Sfi 

> u - :^ '14 ffl. » ;^ o 

lg»5|<Jl 6 1 

- '14 5t it H ^ il^ 60 it :^ -a cfc / * a v# ?t ;^ v£ „ 

v$'i4<7) /Lis ^c tea ^ m^^<r>mityjm a ^ ^ rz \t mu'Ao 

u - ^vl^14<7)/L]iiicgH-^'&^.m<?>R^±;'3^ftt?c): Df/S/zliv#^>j^a« 
[i»5^Jl 9 ] 

?Si^*.*«^?ft^-*.T-*> ^ W5|<3I 7 tc le 15 (?) -^r a > U — X >|§ '14 /L it ic g H -t -S ^ .f . c7) ^ jL 

>3 vi *f J: Of / ^ li v# ?i ^'j , 

[it^Jl 1 0 1 

MAPKAPK3 (mitogen— activated protein kinas 
e-activated protein kinase-3) i:TERT(telom 
erase reverse transcr iptase)<7),^S^^ffl.Si-S it-^^<7) 
m^U'dX-Sh-oX . tMAPKAPK3i3J: U/ ^rz\tTE RTi:<7)+Si:f^ffl 

^HTfigic-t-S^ft^Tx mit^^hUA? KAP K 3 ck V/ * li T E RTii^JiM^-lf 
. iX^^-r-. MAPKAPK3tTERT<7)^^lCc):»)^i;^x -j- >v a / ^tzXt^ - 



/-v ^ IX m 'i -a m V < V. ^ sn^ y / ^ u- / — — rr tx -ta s tdi 'n tr tn 

/cli^fb^^m-t ^ Z i: IC J; 0 . l^fb^it^ij'MAP KAP K 3 i: T E R T c/)^^^ ffiS^ 
^ i?^ ^ i)^ ^ S -r -5 :/3 , 
[It^Jl 1 1 1 

v^UfbrnMAP KAP K 3 (m i t o g e n- a c t i V a t e d protein k 
inase — activated protein kinase-3)tCck^TERT 
(telomerase reverse transcriptase)<7)'; > ^fb^ 
ffiS-t^fb^it^<7>l5lS;^v£T-*>o *>^ft:^i|^i:v§'|4ftllMAP KAP K 3 *? ck * 
r-liTE RT i:<?5ffiSf^m^HrftEtc-t ^^frT. i^fb^if!^ i: v^ttfb^M A P KAP K3 i5 
cklf/^/itiTE RT ii^mM^ "li:. iXv^T. V^'tifbSM A P K A P K 3 J: T E R T c7> 

■^W<)*V$'I±CMMA P KAPK3tCck-g,TERT<50'J > ^fb^ ffiS^ -5. v^^^- ^ 

[if 1 2 ] 

(i)MAPKAPK3(mitogen-activated protein ki 
nase-activated protein kinase — 3) tTERTCte 
lomerase reverse transcriptase)<7),1S^^ffi.S-r-5)C 
i: ^ JHf i& i: -5 n > u - :^ 'l± fb IS # SU 

( i i ) v^'lifb^MA P KAPK3 1CJ:^TERT<7>'J > g&fb^ ISSi" -6 C i: ^^f i: f 
^T^n > u - X^S'l4fbffl.SSy. 
Ii|5|<Jl 1 3 ] 

( i ) MAP KAP K 3 ( mitogen— activated protein ki 
nase-activated protein kinase — 3) i:TERT(te 

lomerase reverse transcriptase) 60^^^ aS^t •& ib 
-^^dH-^'Mti < i: ^ 1 o#^T•^-^) -xn > b - X 'l± fb ffl. S 

( i i ) >$'l±fbMMAP KAPK3tcJ;^TERT<?>'>i > i&fb^ ffiSi" S fb^it^^ ii'^ =5r < 

[II^JI 1 4 1 
WT<?)g$ck "^mxtti^^^ > U - v$ 14 ffl. W jU ; 

(i)MAPKAPK3(mitogen-activated protein ki 
nase-activated protein kinase-3)i:TERT(te 
lomerase reverse transcriptase) c;)^^^ffl.^i--6C 
t ^!f^iS t i- ^ n > u - :^vSttFaS|iJ 
*> J; 

( i i ) v^'llfbSMA P KAPK3tcJ;-5,TERT<7)M >^fb^ffi^^S C i: ^iTf t ^ 
[l»5|<JM 1 5 1 

(i)MAPKAPK3(mitogen-activated protein ki 
nase-activated protein kinase-3)tTERT(te 
lomerase reverse transcriptase)c?>.^^^ia.W-t-5fb 

J: V 

( i i ) vS'ttfb^MAP KAPK3lcJ:-5TERT«5r>'j > ^fb^ ffl.#-t S fb^^l^^ ^^'^ < 



I BH >M i <J J 

MAPKAPK3 (mi togen— activated protein kinas 
e-activated protein kinase-3) cr>^y^'\titM^mi¥'k^ 
^T"5r^^"a>u - Xv$'|±ffiSgijT-^fe -o T . tk^mi^t^TE RTCtelomelase 
reverse transcr iptase) t ^-^^t i^^i^X' 3h ^ . T^a>U — 

[mm% 1 7 ] 

MAPKAPK3(mitogen-activated protein kinas 

e — activated protein kinase — 3) >F '|± ft ^ ^ ^ -f^: ifi 

jrij ^ <3o se jij s ^ 6 \zmwL<r>T = ; mmmx-m^ fi^mj^nx'^^ . m^m i e \zmm<^n' 

u > u - :^ vl& '14 ffl. S 9J , 
[I|5)<JI 1 8 1 

ISj^JM 1 ^ L < li 2 \zmm<^^^ > U - ^vSttrtlSS^^^^ffl v> ^ ^ n > u - x^ttftll. 

l/f/ t fclilf 5|<JI 3 /j^-b 5 <7)v^-rtlJt»^ 1 JI^cie«60^^a > U - :^ -14 a s ^'j ^ 
fflo-ST^nyu - X v$ '14 ffl. S ^ iff i:-ti,T^n > u - :^ '14 /t it H ^ ± 

[il^^Jl 1 9 1 

1 2 i? =): 1 3 \zmWi<^^^ > U - ^vS'l±fbffl.#5lJMt;ftcif J^JI 1 4 6^ "b 1 7 icie 

'14 <?) 7l ii tc ^ H -r ^ ig^ CO it iij t? ck ^fzlt v& ?t gij » 
[i|5)<Jl 2 0 1 

im^m 2 1 1 

> u - ^'i^'\^<^yLmizmm't^mmcom±misi:uy^rzitynmm, 
im^m 2 2 ] 

?i^-¥.**^?S^.¥.T-*>-5)if J)<JI 2 0 iciCi^co^n > U - X v$ '|4 co 31 ^ 63 -5 ^ <50 K 
iL 9J *f J: / ^ a ?t iij . 
[I»^JI 2 3 ] 

MAPKAPK3 (mi togen— activated protein kinas 
e-activated protein kinase-3). MAPKAPK3^=i 

^^-t ^mW^mi^<^ -7 % <^ :k -^j: < t -f ti t)^ 1 t . TERT (te 1 omer as 
e reverse transcriptase). TERT^ri — K-t-S^H 'J ^^'U 



I w ^ -a i "rj w w 

[ 0 0 0 1 ] 

*^H^^i. MAPKAPK3 (mi togen-activated protein 
kinase-activated protein kinase-3)i:T^a>u 
— ^^M^W^M (telomerase reverse transcriptase 
. TERT) (^^-^^mm-t^Z ^fclJ>l&'l±fbMMAP KAP K 3 »c J: RTc;) 

^fz. MAP K AP K 3 ^vS'l4<bM$S#lC J: ^ > U - Xygl^iaS^vi i.' J: 

^ a > u - ^ 'l± ffi S »1J IC -t -5 o 
^-bic. MAPKAPK3 t TE RT<7>^^^ISS-t'2>fb^t;*fctiv$'l±fLMMAP K 
APK3lCc):^TERT<;)'; > ^^b^ ffiS f -5 fb^1^<?) [1] S:^^^ M ^ ^ , 

a « >J Vife -t -5 o 

tfc. MAPKAPK3. MAPKAPK3^=i-K-r-&*';3?^U;f^K. ^.t^';^ 

i> nt- 1 -0 1 . TERT. TERT^=i-Hi-^.t;';5?i'u:t^K. m.t;';^^u:i- 

[ 0 0 0 2 ] 

0 . ^rS R N A^^^T'^^ T^n>u-xRNA (TR) tmU^ ^^-v h X' S> h 

TEKTt-hts:^ ^) ;K+^MeMT-*>^ Um^^Xm 1 ) o 
[ 0 0 0 3 ] 

0. ^fe#<?)^S'l±^Jf ^c^-^ LTv>^, ^Sa^aicfcv^T DN A<^1tm^a]-53im<;>D 
N A#; 'J > ^--tfTMiDN A<75S*JQ*T'^^lc^ii!i3b*=ff ibti^v^/ca^. «flfla:5>a ic 

^ ti JNB aa Jb* :t i; , 

[ 0 0 0 4 ] 
[ 0 0 0 5 ] 

> XRN A^ffloTJS^fflfla^OT^n > u -Xv$'|±^V^^5 -if: -5 i: . 1 0 IS IhI flfi ^ <?) ^ 

\zmmmmt}'W'}tL . mmmtm^^^ii^ty^im^\z^*)m<ht-x-$>^, ^rz. mmm 



[ 0 0 0 6 ] 

< <?>?ffi^flaT-«TRfca: i/T E RTM3ifeT<?)^^3t)*iSi6^n-5> c t ft^tb. mmnm 

fb^ tlTv^i, i: #^ibtlTv^^o ^^iCov^Tli. ?a^lia<?>i|^tttt5-;S^flfe 'J >^^bi(aIIi- 
*<?>t^ttl±5?R^Akt^7-nT-^>cif.^--l£C (PKC) i: ^ i± -5 C t J: 0 tt HJ S 

<)*«^^nTv^^ (l^#fFiS<t5 6 ) , ^ tc. P I 3 - ^ - -fcf ffiSJlJ ic =): ^ t 

h liF^ifmi^^^fflliai^T^a > ^ '-■^vS'l±<7)ii:il6Kt«^^ tlTV^^ ( ^Nf fF it 5 J: 1/ 6 
), Lij^L. Aktlcov^TtJ. ^Lslffiffl^ Ic It -i, A k t vl§'l4 i: ^ cOlESfflMlc felt -5 A 
k t>$'l4i:<?>mi)»^'btl^:v^i:ffi^$nTv^S (^HffF^fi^Z) , * . P K C ic o u T 

. FKC<7)T^^j^^u<7)l^X'3h^FKCa 1 phai^ckZAAkttMAPKAPKS 
^ li-iX^3H±<7)ffi[B]'l4 6*i& < . -etl^'tliD J: ^ 1 4 . 8 9%. 2 3. 7 6 %<7^ffi[B]'t4^ 
P K C<7>m<^T -i y-^MAi:MAPKAPK3 t<^-'iXm7a±<r>mm'\t^mm\zi& 

[ 0 0 0 7 ] 

\^j.riz^Bnmm\zii\.^xmmLrz:^cm^mm^ 

inff^m 1 1 S^£^||^W 00 1/6729 9 7 U «y h o 

[^Nf fPI^CS^ l]^7-(Kelleher C.)»b. ri-U>X ^xM:*- 

y^^^u -^--tx^xXCTRENDS in Biochemical Scie 

nces) J. 2002^. ^27^. p. 572-579o 

[INffFlScS^ 2] ri'*^--:'-^u ^< t ^ ^ J\. ^5Xh'j-(Journ 

al of Biological Chemistry) J. 1997^.^27 
2^. p. 16729-16732, 

al of Biological Chemistry) J. 1999^.^27 
4^. p. 13085-13090c 

[^NtfFlfci^ 4] \ 'J ^ — + )\, ir^ -i it "a i; i] )\, 'tr^T.hv — (Journ 

of Biological Chemistry) J. 1998^.^27 
3^. p. 33436-33642o 

mmff^m 5] r^^^^ i^^^-XCFEBS Letters) J. 2001 

^493#. p. 21-25, 
[^^Jf^rPii^ 6 ] r^i-rx U^'-XCFEBS Letters) J. 2003 

^536^. p. 180-186, 
[^M#fF:$:i^ 7 ] r^>:? — •:»-i^3^^u 'J^ — -t>v irrr (Inte 
rnational Journal of Cancer)J. 2002^.^9 
8^. p. 148-154o 

[^^!ff fF5:i^ 8 ] \-r^')ti:^ 'J ^ — -i- )v ir -f uxfu-fH>;- -r 
K tu^^^- ^NM:*-ni>- -(American Journal of Re 
spiratory Cell and Molecular Biology)j 



{mm-Xm 91 r^^>-^- U5'-X(Cancer Letters) J. 2 
003 ^.^191^. p. 229-237, 

urnal of Clinical Investigation)J.1997 

^99^. p. 1478-1483, 
[#!HffP^Willl [^^y^- M-^-^(Cancer Research)] 
. 1995^. ^55^. p. 4182-4187, 
[^Nf fPlSci^ 12] r^-'v — -^^u ^ —ti )\. ^ y 7-.^^ ^ Y— 3 y (J o 

urnal of Clinical Investigation) J. 1997 
^99^. p. 1463-1464, 

[i^ni^Xm 131 r^^-yK(Blood)J. 1999 ^. ^93^. p. 38 
9 3 - 3 8 9 9 , 

[ # iff fF iSC 14 1 ^ ') y i^' ^- 'l :j- y V a i^* — ( A m e r i c a 

n Journal of Pathology)J. 1998^.mi53^. p 
. 1 4 1 1 - 1 4 2 3.. 

[ 1^ Jft fF 15; 151 fi^'V — -^^U j^-T^n-fK ^N->f:^->^5xh';— T^K 

tu^^^-^M:*-a>'' -(Journal of Steroid Bioch 
emistry and Molecular Biology) j. 2002¥. 
^80^. p. 239-256, 

[ ^Nf fp :S: i/i 1 6 1 r^^Vnx — . M-^-^ -r>K 7' ^^'-x-fX (Pathol 
ogy. Research and Practice) J. 2000^.^196 
#x p. 817-826, 

[^^i^fFlSCi^ 171 r^^'Vai/-. :4->nn>;- 'J -^-^ (Pathology 

Oncology Research) J. 2001¥. ^7^. p. 171—17 
7 , 

[ INt fp :5: i/i 1 8 1 V^^y^- M-^-^ (Cancer Research)] 
. 1999^.^59^. p. 279-284, 

l^MffF^fi^l9l Vi'y^^^-y^- 'J ^ ( A n t i c a n c e r Res 
earch)J. 2001^. M21^. p. 2733-2738, 

[i^nirf :$CM2 0] 'J ^-^ (Cancer Research)] 

V 2001^.^61^. p. 6500-6510, 

[#J»fF^S<t 2 1 1 r^^^* h a i^- (H e p a t o 1 o g y ) J . 1 9 9 8 ^.^2 
7 p. 95 1- 958, 

[#^f 2 2 1 r^-'^-^^U t7aax -(Journal of Ur 

ology)J. 1999.^162^. p. 1537-1542, 

[#Jr^fF^i^2 31 ^ (K. M. Ulmer) . r-^^:x>7. (Sc i enc 

e)J. 1983^.^219^. p. 666-671, 

u^n'^xm2 4] r-^^^ K-^fifej . >tL#t*jt^?±. 1975^, 

2 5 1 r^7-^K x>T^i^x(Peptide Synthesis 
) J. ^>5'--^-fx>^(Interscience). r^^-a-i' (New 
York). 1996 ^, 
[ 1^ Jft 15: fi^ 261 F'ErU^i^— -r>K ^nM^ox — (Molec 

ular and Cellular Biology)]. 1996¥. ^16^ 
. p. 6687-6697, 

[#!NffF^S^ 271 (Kim N.W.)^,. f-^-f^^i^T. (Science) 

]. 1994^.^266^.^5193^. p. 201 1-2015, 

U^nf(-Xm 28l'^ic>(Wenz C.)<b. T"^* :3i>.t: i^' ^ - i- 'i. T h 

e EMBO Journal)]. 2001^. ^20^. ^13-^. p. 352 
6 - 3 5 3 4 , 



ncogene)J. 1 996^.^13^.^10-^. p. 2265-2274o 
U^n^^ms 0] ^^2^7 (Nakamura Y. ) r ^ ') ~ 'i ^$7. 
K '-I - (Clinical Chemistry) J. 1999^.^45^.^1 
p. 1718-1724, 

I] (Maesawa C. ) "o. f^^L-^ 

X 'J+l--^(Nucleic Acids Research). 2003¥.^ 
3 1^. ^2-^. p. E4-4o 

U^mtrf^ms 2] r^M:i-T^^'^i'X(Biotechniaues) J. 200 
2^. ^32«. p. 1 154-1 156. 1 158. 1 160, 

[##fF^«3 3l^N'^f7>(Paddison P.J.)^. f^-'-^X t 
>H T^'-f^n^'^^hCGenes and Development) J. 20 
02^. mi6^. p. 948-958, 

[ 0 0 0 8] 
[ 0 0 0 9 ] 

^TERTi)*MAPKAPK3 (mi togen-activated protein 
kinase-activated protein kinase-3)i:*0i:fFffi 
i--5Ci:^^>i^';=i(in silico)T' i^PJ Lfco ^LT. MAPKAPK3i?* 
TE RT t^^-t^ z t . isXU'TU > u - xv$tt!!j«>$ttfbmMA P KAP K 3<^m&i}L 

[00 1 0 1 

(i)MAPKAPK3 (mi togen-activated protein ki 
nase-activated protein kinase-3)i:TERT(te 
lomerase reverse transcriptase) oo^^^lS^-f^C 

is ^z/ 

( i i ) vSttm^MAP KAPK3lCck^TERT60'>i ii^JRfigli:^ 

2. MAPKAPK3 (mi togen-activated protein ki 
nase-activated protein kinase — 3) i:TERT(te 
lomerase reverse transcriptase) ^T^^^^ffiWi" -5 d 

4. MAPKAPK3 (mi togen-activated protein ki 
nase-activated protein kinase — 3) <^^y^ii.itm^m 
■^iz^^n'u > u -7. villas ;/3^aT*>oT. I^$^#*«TERT ( t e 1 ome 1 a s 
e reverse transcriptase) i:,T$^f-5^^#:T'*>-&.T^a>iu 

5. MAPKAPK3 (mitogen— activated protein ki 



X v$ 14 la # ^'j . 
^ jt 51 ic ^ Eg -r ^ ^ <?5 it ck 2/ / 1 li ?t s 

u - ^ v$ '14 CO /L it ic ^ H -r ^ ^ <?) iL vi i> J: Df/if::iJva^:^vS . 

9. ^S'^S.i)*#L?ffi^,¥.T'*> mile 7 . co o > u - :^ v$ 1i co li ic H "t , <J0 iL 

10. MAPKAPK3(mitogen-activated protein k 
inase — activated protein kinase — 3) i:TERT(t 
elomerase reverse transcriptase)60^-^^iaSi--& 
ft <?>(§] S >3 T* o T . 3hhit^m tMA PKAPKSfcct uy^fzlt T E RT t<r> 

^KY^m^k^miz-t i^n^r . mit^m ^mapkapks is xuy ^tzit te rt 

mrn^a. YK\>^X'. MAP KAF K3 tTERT<^'^'^iZ^ *) ^-h Jiis ^uy^ 

^WtE^fzlt^it'kl^lii't ^ Z tlz^ *) . m^t^mtmAP KAPK3 tTERT<r>^'^ 

1 1 . '^^itmUAP KAPK3 (mi togen-activated prote 
in kinase — activated protein kinase — 3) lc=k-5 
TERTCtelomerase reverse transcriptase)*?) 

ymit^mm-t^it^m<^m&:fjmx'3h'^x. ^^it^m fi^^^tmuAP kap k3*? 
^uy^fzitTE RT t<^mKi^m'k-^miz-t i^f^T . mit^m ti^^itmuAP ka 

P K3 is ^uyiLfzliTE RT t^mm^ a. iXv^T-. vStt fbMM A P K A P K 3 J: -6 T 
ERT<r>>) yWcitlz ^ ») ^ c ^ >^ ^-h >iis / t^tzXt^ - :fj -^^m-f ^^-^m^-^X . 
^-i- ^lis ^U/" ^fzlt-^- :^-(r>WUm L < ItTW^ ^ fzlt^if^^li!,^ ^ Z t \z X 
X mit-^^t-^i^'l^itmMAP KAP K 3 IC J: ^ TE R T<?) 'J :y mit^mm^ ^ ii-^ ij-^ 
V* ^ -g. :^ vi . 

1 2 . l-UTc^S^ J: *) mitfl^ a > u - X v$ '14 fb H. W 31J ; 
(i)MAPKAPK3 (mi togen-activated protein ki 
nase-activated protein kinase-3)i:TERT(te 
lomerase reverse transcriptase) cOnS^^ffiS-t-SC 

is 

( i i ) y^ititmu AP KAPK3lcJ:^TERT<7)'i > i&fb^ IS^-t ^ c t^^'^t-t 

(i)MAPKAPK3 (mi togen-activated protein ki 
nase-activated protein kinase-3)i:TERT(te 
lomerase reverse transcriptase)<7)nSa-^ffl.#-^-Sft: 

( i i ) v^'UfbSMA P KAPK3fcJ:STERT<7)'J ^miifkmrnt h it-^mfJ^^^ < 
tij 1 o#^T•'5r^^a > u - X vl& '14 fb a W SiJ . 

1 4 . l.^lT<^g¥ J: *) ^iftis T^a > u - X v$ '14 IS S aiJ : 
(i)MAPKAPK3 (mitogen— activated protein ki 



lomerase reverse transcriptase) (^m-^'km.m't ^ Z 
i:^JNfi^i:-r-&T^n>u - ^ v# '14 ffi S IPJ 

( i i ) >S'l±mmMAP KAPK3lcJ:€,TERT<7)'J > i&fb^ ffl-Si" -5 C i: ^ iRf jgc 

1 5 . lilT<^g¥ J: 0 jllitl-l) n > u — X ffl. g ; 

(i)MAPKAPK3(mitogen-activated protein ki 
nase-activated protein kinase-3)i:TERT(te 
lomerase reverse transcriptase)<^^^^ffiSi-^fl:: 
-^ij^^/^^:^ < ti> 1 o#^T•^r^^^a > U — '14 ffl. S 

t) =); ^ 

( i i ) >S'l4ft^MAP KAPK3lcJ:^TERT<7)'J > i&fb^ l^aSi" ft^l^ ^ ^5: < 

16. MAPKAPK3(mitogen-activated protein k 
inase — activated protein kinase — 3) <7) :^v§'|4ft:^lg 
S#^t•^T•^:^ -xa > u -:^v$'l4ffi#IIjT-^fcoT. i^^^#:)b'TE RT ( t e 1 o m e 

lase reverse transcriptase) t ^^-f ^^mi^X- 3h ^ . 
a > u - :^ '14 ffi # JiJ . 

17. MAPKAPK3(mitogen-activated protein k 
inase — activated protein kinase — 3) <r>^)^ji.itM^ 

T^n > u - '14 ffi s iij . 

1 9 . Huie 12. i^J;t;fl3. <;)T^n>u - X '14 ft ffl. # iU M ic hu 16 14. t)^h \ 7 
. <50-rn > u - :^ « '14 la # J J <7) 1 ib'J^^^j: < i:tv^-fn)t?^lo^#^T•^:^•xa>'^-7.v$ 

2 0. > u - Av$'t4<?)jT[3ilc*gHi-^^.mi)*. Ji^.mT-*>-&Buie 1 8 . */ilil9 

D > u - v$ '14 <7) JTL it ic ^ H -t ^ ^ -t. K ih SiJ t? J: u/%tz tiv&JSH. 

2 2. ?ffl^.^.<j*#L^ffl^.*.T3b Huie 2 0 . <?> a > u — '14 7t 3S ic ^ H ^ -2) g| a. c;) 

23.MAPKAPK3(mitogen-activated protein k 
inase — activated protein kinase-3).MAPKAP 
K 3 ^ 3 - K -t ^ vt; J? U ^ H . ^ ^ U ^ K ^ €> i!' 5^ - J: Z^ff^^ 

^ 5' -^#*i-^ff^M^J^^<?) 7<icOi^^:5r<i:=tv^-riijb-loi:. TERT (te 1 om 
erase reverse transcriptase). TERT^=i-Ki--Sd< 
') ^ ^ b t^i^ . mt^ ^ <^ I. :t ^ K^^^i-^-^i? 9 -is ^um-< 9 - -^^^^ 

ic ^ -t -5 , 
[0011] 

*^B^tci5V^TlJ. "t"^ :^ V - -^(T^f^^^ ^ ^sLv hT'jb-STERT /)*M A P K A P K 
3 i:JiS^-t€> C i: ^atb L/i. ^ h\z . n > l- - ^vS14 6'v§'l4ftMM A P K A P K 3 <?> 
ffl»^R?¥a>)lc±^-t-5 C i:^B^ib/)Mc L^co Ctl'bjb^'b. TERTtMAPKAPK3ib» 



TO □ u /- 15?. . u-Aiyfi^i r^j^L IV o «- u;, iv i\ . J IN IX ^ * / jdt y o o -J- V v ^ hjc 

fb^ tl^ C i: J: ») v^'lifbMMAP K AP K 3 tl. ISvS'lifbSM A P KAP K 3 

flSfCt>v^T^<7)v$'l4<)*<^|fl$ tlTv^^, LAcJb»oX. TE RT tMAP KAP K 3 i:<?)^ 
^-^m-m-t ^ Z t . ^ fz It '{^ itmU A P KAPK3lCj:-5T^a > l - ^<7^ >} 

^ C i: J: O . > U - ^cov^ttfb^aff -t -5 C i: jb'T-t . ^co^^. n > u - 

[00 1 21 

^•bJC. ^^Hfltcfcv^Tli. TE RT tl^vl&'llfbMMAP KAP K 3 *»*S^i-^ C 
^aiUfc, ^fz. TE RT t^^-t^^v^'lifbMMAP KA P K 3 J: ») > u - XY^I 

C i:^BH'b/?-lc L/c. cn-bij-^. TE RT i:^^t--5^vl&'l4ft:MMAP K 
APKStt. -TD^u - XtfOv^ttfbi^ ok Df/t /^liT^n > U-x^ffiSi-^CtlcJ; 0. 
-ra > U - ^<?)v$'l±^iaS-t€. i: ^tl^c T E R T i: ,^ ^ -g. fbS M A P KA 

P K 3 <7> ^ - -tf >S 'l± li . MAP KAP K 3 is ^ U -It itMM A F K AP K 3 t ktm L . 
<&ifS^ t /clivi^ LTv^^, L*^L. TE RT t^^i-^^vl&ttfbmMAP KAP K 3 li. 
MAPKAPK3(^^HT-^fc^TERT'^c7>*g^ft6^*f L i?* T . T E R T i: ^ 
^i-^^vSttfbMMAP KAPK3li. MAPKAPK3 -nc;) T E R T <?>,^^^tSmfl^ 
a^-tS C i: ic J: ►) -T-a > L - x<7)v$'|±fb^|SS L. ^<?)^«. n > u - ;^V$'|4^ 
-t^5]-ft6'|4i,«^v^, vlcOj:7»C. TE RT t^S^i-^^V^'lifbmMAP KAP K 3 J: 

[0013] 
[0014] 

1 3 ^^izxmm-t^ Zti)''3h^, 

[00 1 5 ] 

*^BHlc*?v^Tli. T^n>u-x<?>|ii4i^-4-7'^z^-y KT**)-5TERT)t)*MAPKAPK 
3 C t^. JtffFlScS^ 1 icie <;> ;^ vi t^fe o T > n T- ^ PJ L f:: , ^ L 

T^Mfl^lc. TE R T ij'MAP K AP K 3 C t^Bfl^ i,.lc L/C. ^^IZ. a 

> I- - ^vi&'i4*'>$'i4ft:MMAP KAP K 3cr)mm.iknm\z±^-t^ z t^m^t-iz ufc, 

$<h\z. TE RT t ^vS'l4fbMMAP KAP K 3 C t^mai Lfc, * /c. TE 

R T iilS^i-S^f v^'ttfbMMAP KAPK3tCck')i^n>i. - X v$ ffic ilfi!t ^ ^ Z t^BH 
hlj^lzLfz, 

[00 1 6 ] 

MAPKAPK3l±'h';>//xu ^^--^^^--ifco-oT-^O. MAP^-^--li7T ^ 
'i- (ERK. p38i^J:DfJNK#) lc=k») 'J > i& fb ^ tl T vl§ 'l± f b -5 C t ^ tL 

Tv^^, MAPKAPK3 <^MflBfc o T ttll#fi^BI^«-^<?) K ^ tlT ^ ^ 
T'^o^, ^fz. i:L-c:HSP27 (small heat shock prote 
in 2 7). ^^HT C REBCcAMP regulatory element 
binding protein) feck Z/m.Wm=FE 4 7^'; >iffb-t-5 c i: ti 



I U V i / J 

MAPKAPK3 ^ v^f 'H i- ^ c 1 <hnx\,^ ^ d 3 8 lt$Lmm.mis^ui^4^mmm 
BUJAflftjs. nm±.&m. s¥±^ji. ffl^iWiia^s, H03ifla?ft#<7)?iiffi;iiicijv'vT 

v$ttftLTv^^i:v^7^5^M^^ (m^Vf^mi 0-22), L/i)b*oT. Ctl^c/^Jaffi 
Mlctrv^TMAP KAP K 3 coy^'l^itlz =fc •) ^ a > u ~ X ij* >|§ '|4 -2. t 7 ^ r ;u 

LTv^^5]-ftg'fct/,»%^^n-5o ±aitfOJ;7t. MA P K A P K 3 !b»T E R T t ^^i- 
^ C i: . J; ^vS'tifb^MAP KAPK3tCj:0T^n>U - 6*±#i- ^ C t^:^^ 

m\zis\^xm^i}-izLrz, znhi}-^. te r t ^imap k ap k 3 6*^^ ur^^. mu 

APKAPK3 6*p38#lcJ:>) ^mit^fl^Z t \z ^ ^ v^ttftMMAP K A P K 3 )b* 

Mv$ttfbl^MAPKAPK3lcj:')|^TERT3b*'J>^fb$tl. -e<?)JK«. ^ 
n > u -:^v$'|4i,t_h^-t^ t^xtbn^, L/i**oT. M A P K A P K 3 i: T E R T <?) JiS 
^^aS-r^ C t . ^/ili>Stt<bMMAP KAPK3 1CJ:§TERT<7)'J ^^fb^lS^^- 

^hlz. *^HHlci^v^Tli. TERT ii^vS'Ufb^MAP KAP K3 
^i-^C t^^iiS Lfz, ^/i. TE RT i:^^-t^^v$'[4fbMMAP KAP K 3 ic J; 0 ^ 
n > u - A>$'|ii,»i&35^i-^ C i:^Hfl^5)bMC Lfzo C tl ^ . T E R T t ,^ ^ ^>$'l± 
fbMMAP KAP K3 li. > u - ;^<?)vl§'l4fl:*f J; Z;f/ir-l±T^n > u - 
Ci:lcJ:»). -ra > U - :^<?)vll't4^iaS-r ^ t ^5tl-5c T E R T i: *g ^ i" ^ vS'|± 
MMAP KAP K 3 (?) ^ + - -ti '14 ti . MAPKAPK3 J: 'ttfbSM A P K AP K 
ZtitmL. {&M*/i:li>^^LTV^^o Ljb-L. T E R T i: ^^"t ^ ^t^Vl&'tt^bMM A P K 
APK3tt. MAP KAP K 3 (?)^ST-^^TE RT'\c;>^^^6^^i-^, Lfzij^-oX. 
TE RT t^-^-f ^^y^jiitmUAP KAPK3 1J. MAPKAPK3'\<?>TERT<7>^ 
^^JSf^CS^lCiaS-t^ C tic J: ►) T^n > u -;:^<7)V$'l±fb^ffiSL. ^(n^^. n > u - 
^vStt^aW-t SHrftg'tt**^v^, Z<7^^i\z. TE RT i:^S^i-^l^v$'|±fbMMAP KA 
PK3lc<k>)-ra>u - :^v$'|±^ffl.SnrftgT**)-So fe-/)-^ t^o > u - x 7$ c;) ffi W ic d: •) 

. ^^iz.mmm<^^mm^itf^^i^</>^^^itiz^:hmm^<Dmmi}^'^miz^j::B, z 

fl^ij^h. TE RT i:,^>g^i-^^vS'|±fb^MAP KAP K 3 ^fflv^^ C t . MAP KAP 
K3 tTERT<^^'^^m.mt^Zt. S/zliv^'ttfbMMAP KAPK3fCci:^TERT 

[00181 

ztih^n.\zm-i\^xmH^\^rz^^m<7^-'mmt. mapkapk3 t te rt<?>^^ 

-km.m^ ^ Z t . t fclivl^ttfbSMAP KAPK3lcJ:^TERT60'i >^fb^ffiS^-& 

> u -Xvl^'ttffi^^jvilcMf -So ^-btc. *^B^<?>-Si^tli, MAP KAP K 3 
(^^v^'ttfb^^S^lC J: ^ > u -Xv$'t±ffiS;^^aT-*>oT. )b* T E R T i: 

. .Bf.'i4a]fiL?w. r>)T-\SLmm. m^mm. wm±.^m. m^^h^m. fi^mmm. m^mm 
M ic # /jv ^ iia fltii jft ^ CO t vmm.mzisi-f > u - y^'^'^itm.mii'Ais ^uf-u > u 

I 0 0 1 9 ] 

r^S'ttfb^MAP KAP K 3 J h\t. ^^--Ifvg'tt^^^c): 7 iCvS'lifb^n^cMAP K 
APK3^m«*-t^o MAPKAPK3 !!?*MA P ^ + --lf7T5'J-(ERK. p38t? 

] n^m) m\z^*) ')ymt^in-x'i^^itLrzUA¥KA?Kzx3hhztt-X'%h 

o «f*L<lJ. MAP^-:>---if7T5';-^lcJ;>). MAPKAPK3iOT=>'^ie^iJ^ 
2 0 lSai:^3 1 3Sg^:^U;*-z^>)t»"; >^fb^tlfc^m. > ^fb^Stt ^ BUc7>M 
AP KAP K 3 i: Jt^t . ^ ^ - -^f vl&l^^ ^"T J: 7 Jc vS'lifb^ *lfcM A P KAP K 3 



V. <Jo o v_ t. «- ». t» -o , /^^ ivi 1 I IN. o fv- n V — -u /a IX -a. --jv V / 'd. 3?. u« iv_ 

iDU-r*>€.vMi3ift^I^fl5^vii£fflv^T^A$ n/iMAP KAP K 3 1^ ^ -f*: T- o V ^ 
.kv^o *^i)--5MAPKAPK3^g#i:LT. MAPKAPK3<7)T5;i&ie3fiJ^2 0 1 

[ 0 0 2 0 ] 

TMAP KAP K 3 J t\t. mmm<7>mmm^ i izmwi<^umm^\\T'^^ n^. * ^ ^ 
u:*-^K<)«=i-K-r^T$ ; mmm ( le^u s-^ 2 ) 55: ^ s e m t- ar> 0 . v > mitm iz 

[ 0 0 2 1 1 

TE RTatfe^ ^/l^jt ft ^ jb* n - Ki-^^aHii. tl ^ tl i£ ^IJ ^ <?) ifi JiJ S ^ 3 
[ 0 0 2 2 ] 

rMAPKAPK3i:TERT<?>^S^J iili. MAPKAPK3 t TE R T6*«^#^ 
fl^ -t -g. J: 7 [C. 7K**S^. H^K^^^/iaif «fl51flSf^ffl^<^#^t*,1^^lC J: 0 . MA 
P KAF K3 tTERTt-mUi^mth Z t^MMt^, Z ZX'<7)f^^ t it . MAPKA 
P K 3 i: TE RT ij^^tl-b^^^co-g^^lcirv^T^M^-rniiJ^ 0 -So M^lt. MAPKA 
P K 3 t fcliTE R T^^^-t^ T 5 Jm<7y^iz. MAPKAPK3i:TERT<?>rS^lc 

[ 0 0 2 3 ] 

MAP KAP K 3 i: TE RTcT^^^H. ^ ^ it 1^ vS Ic ck ft <?) fill?. . ^V-^N^yj 
h'^a. '!7X7.5'>-yn «y K fc^ * J/^^ft Pft ^ ^ ^ - © ^vS g # c^) ;^ v£ * 

[ 0 0 2 4 ] 

MAPKAPK3 ( G S T-MA P K AP K 3 ) t 3 5 s - > ^ > i^ing g g ^ 1^ -J 
□•/35^ L /::T E R T i: ^/xJir^ ^ -li ^ , iXv^T. i^^l'5'^:*->-b7TO-XtCc):*)GST-M 
APKAPK3^[HlilXL. H-t'>'^u fitit i- h ^ u Jis ^) t ^ ') Ji t ^ \^ Y MWi^Wl ( S 
DS — PAGE) tCj:>)M^i-i,, ^— h'^i^'tr'py^i^XTEKT^^lii^^ZtlZ 

ck*). MAPKAPK3i:TERT<^,^^^^^a5T'§-& (^SteiJiJ 2 ^#Pa) o 
[ 0 0 2 5 ] 

^ /c> N*)QIC H A - tag <)«N-/jn ^ tl/cM A P KAPK3 tTERTi: ^IxJt^ it fz 
^ic. f?LHAJ)t<*^^fflv^T^MA P K AP K 3 ^^Sit^-t-So iX\>^X. ^xtm^^tfiTE 
RTtfii^-^m^-^X ^ :^ 9 y ^ u V ^ ^ > ir-f ^ Z tiz X *) ^ MAPKAPK3^TER 

[ 0 0 2 6 ] 

> L - :^<7)vl&'l4<bJ ttt. > u - x^if fi^^^ TE RTjb*vl&'l±ft:mMAP K 

AP K 3 ic ck *) ^iefb^-gitfc^m. ymit-^^ii- t^m l -xa > u - 

[ 0 0 2 7 ] 

MAPKAPK3. TERTi5 J: c ti <?>ai ft ^ IJ ±ie§ie^ij T-^ 5 ti ^ ^ co lc|5R ^ 
■fx -)IS:lc^-otlTv^^MAPKAPK3*»J: T E R T<?)^3lft6^^^ ^ |5R ») Ic^^v-^T. 

i3^X'%h. t^tz. znh<r>^%^-^i^m.-th$>hK^\tx^^itht\.^'^rzmm<7^Bm<^rz^ 

[ 0 0 2 8] 

MAP KAP K 3aftTJ5 J: (^TE RT3iftTlJ. Mz-Xt. ^ fl^' n<r)MmT<7y^^t^ 
^a^^fflOTg^lcgxM^ tl#^o Slifb^MAP KAP K 3aftTtt, iJiJ;clJ. MAP 



[ 0 0 2 9 ] 

MAPKAPK3 i: TE RTc;5?fS^ffl.Stt. M^lt. MAPKAPK3i:TERT<?>^ 
[ 0 0 3 0 1 

MAPKAPK3 tTERT<7)^'^^mm-thit'^mii LT. «^ ^ L < li^s^^^^Jff 
l-f-otl^o MAP KAP K 3 i: T E RTc;)^^^!f^^ef5lcaSi-^ i: li. Mt^^^^^^i 
[ 0 0 3 1 ] 

MAPKAPK3 t T ERT <^ ^^^mm-t ^it^m tLX^<^mz. MAPKAPK 
3 t T E RT fj^^^-t ^^i^<7>T ) itKJiJ ^ -5 .ts ^ H i)*l5iJ^FT- § , h-h^^ 

it-^ 1' ^ Y \t . MaM^<?>*S^^M^i^lcffl.S-t-5 C i: i>. jb^ i)^ S .t; ^ 7' ^ K 

tt. MAPKAPK3^/iliTERTc?>T$; i& ffi JiJ i,^ ^, ^ If L . gi*:£j^<7)^7-^H^ 
fi^^^lc J: •) Lrct60i)-.b. MAPKAPKStTE R T <?)*S^^ ffiS^ t <7) ^ 51 
i-^ C i: IC J: ») C i: ^, C .i: 7 ic 4t ^ $ tl # 'J ^ ^ K ic. 1 7bM^fi<?) 

tlS, c<7) J: 7 ^^S^4?ALfc.t; -J -^^^ K li. MAP K AP K 3 t TE R T<7:»^^^ 
<^=k 7 'Srl^ScT^iiAlctev^T. ^ 1^ * 'J ^ K co^:*: fl^ =5r ttM tifiltfcli^^ 

T # -5 * 'J 7- ^ K \t . -e <?)«fi!^ T 5 S * ;t IJ ^ ;u ^ V . jc If T $ K fb0 

[ 0 0 3 21 

[ 0 0 3 3 1 

MAPKAPK3i:TERT<?)^^60ffiSii. MAPKAPK3SrclSTERT^I?>ia 
-t^J^i<*cT*>o T . MAPKAPK3i:TE R T ISS ^ S ffl ^ C i: Ic J: 

■:> T t>*SteHrft|T-Jb^, 6- )t»- ^ ^ . MA P K A P K 3 t liT E R T g ^fzliz 

fihmBWcomn . «'^L<iiMAPKAPK3 t T ERT f^^-r ^^iiL<7)T $ ; mm 

[ 0 0 3 4 1 

rvS-tifbMMAP KAP K 3 ic J: ^TE RT<?> V >iefbj tit. vg-ttftlSM A P K A P 



mizTT' J y^') >m (ATP) cr>Y ~ ^) ymmt^mw^ ii^ z f^M^-r -^m 

v$ '14 )b* ± # i- -5> i: # ;t tl -i, o 
[ 0 0 3 5 1 

Vl&'ttfbMMAP KAPK3 1CJ:^TERT<30'; J: ^ 'J >^fb5 tl/iTE R T 

<?)*^tBtt. f^i^'S^^colj'itiic ^ ^ mmX'B ±i^nizis\^xii. TERTtMAPKA 
P K 3 *»^^L/z^lc. MMAP KAPK3**ERK. JNK*?J:Dfp3 8#c?>MAP^ 

^mi^X'^h^'i^^itmUAP KAPK3l±TE RT t^^L> )t)-o^Sttfk^M A P KAP 
K 3 c7)^»^^fl5lCT^n > u -Xv$'|±^_li#$ -(±-5, L/i**oT. V$'I4 ^tMM A P K A P 
K3 tTE.RTi:^^?^^1±^Ci:lcJ:0. v^ttfb^MAP KAPK3lCck-5TERTi^ 
'J 7 C t /jMftfe-C-a^^, ^S'ttfbMMAP KAP K 3 t L T . MAP KAP K 

APKAPK3^P#ij*iff^L <m^X% 
[ 0 0 3 6 1 

mx.it. mm'\imiii^X'mm^ nrzAjp imx.it Cr-^ 2 p2 atp) ^#tf^-^- 

-y 7 T-tt^T'V$'t±fbMMAP KAP K 3 t T E R T i: ^ fgfell $ . fx^mz S D S 
-P A GE T*iX)t^^J|^^M^ L. :*--h7>*;J-ir77^-lCck»} ]R t^ ^ PJ ^ C i: 
IC J; •) y mit^ iltzT E R T ^^^m Llf^o 
[ 0 0 3 7 1 

items Lfc^. i^'^^^l'rtlc AT P ck ZJfvl^'ttfbMMA P K AP K 3 ^^^^n L . TE 
RTi:v$'|±ft:MMAPKAPK3^milfe^1t. ixf&^tc. ^ a f a (Eu) mm 
$ tlft-o <j >^ft^ n/cTE RT^|ig.|i^^Jjt#^fl3v^T. >mit^ iirzTERT tm 
t<7)}tm}5t#JxJtv^^fv^. lt^:5i-W^7t7^3|^{±J-r -S> C i: IC J; 0 . >$'t4 fbMM A P K A 
P K 3 ck ») n/zTE RT^^^ai-t-5Ci:)b*T-S-&. 

[ 0 0 3 81 

^ hiz. mx.lt. TEKT^^^^ -^fz K i^- X i: vl^ttfbMMA P K AP K 3 
iz'^ijU L . Mt^- X]tj*E}i Lfc t BcOA^^^-t :^ ^ ^-j-Ji (imx.lt. K i^- L - 

v$'t4fL^ ^±t^-m't^^<D^) ^mm-t^ztlz^^. v^ttfbMMAP K A 

P K 3 ic J; 0 'j ymit^nrzTE RT ^I^Hi-t ^ Z ttj^X'B 
[ 0 0 3 9 1 

0iJxli. ^ <^ > "f- L — >- 3 y ■:f u ^ iy ^ ^ T V ^ 'ft: (Sc i nt i 

llation proximity assay. SPA)^ffly,>T. vS'ttfbMMA P 
KAPKSCck *) '):ymit^rLrzTERT'kmti!,-t^Ztti^X^^o 
[ 0 0 4 0 1 

^t?. TE R T^^*-;b 0 tc. v$ 14 ft M M A P KAPK3tCj:») 'J > i^fl:^ -Srtt ■& T E R 

T<7^m^^^^) '<':^^\^^mntLxm^^?>zt^^mx$>^o mx.it. mapkapks 

<nmmx$>^HSP 2 7 H^UeEF 2 ^ + --tf**MAP KAPK3lcJ:») 'J >mit^^ 
tt^gi5i£lcov^T<7)#^6^^. V^-ttib^MAP KAP K 3 ic ck •) 'J >i&fb^^lt^ TE R 
T <^ gPtsi li RXXSco4o<7)T5>'^ij-^:5:^gp^.t;'J'<^^Klcffi^^^ t i^fij ^ 
tl^. *^*-'5gBfi^#t?T E R T<7)gP:5y# v'^ K <?) ^ . v^l^fb^M A P K A P K 3 
Ic J: ^ 'J ^iffb^-glt ^ C i: 6*^IE^ tircT E R T <?> * 'J -/ ^ K % T E RT<r>nt) 
iz^nt Lxm\'^^ z t ^-^mX'^h^o TE RT^t^SP:^* -J -^-/^ H li S # i> *d CO :/j v£ 
IC J: ►) ^fi^i- ^ C t fx B ^ o 
[ 0 0 4 1 1 



<aixiuaimrii i\ rv i o i-v- * o i i:. iv i He il-^/^- m vol . <d la: i u iis wi i ik rs. l 

K 3 ic cfc ^ TE RTc;) > i&fL^ ISg-T ^ ft^l^^ffl ^ C t\z^ *) ^mx- ^ i , 
SMAP KAP K 3 IC J:<g,TE RTco 'J >iefb^ffiSi-€,fb^t/i: LT. Mx-lt. y^^it 
^MAPKAPKS tTERT<r>f^^^mm't^it'^mti'm^fhrL^, v^'lifb^MAPK 
AP K 3 tTERT<^^-^^mmt^it-^fl^li. v^'lifUMMAP KAPK3tTERT<?> 
If Sf^ffl^iaST-§ vS'lim^MAP KAPK3lCj:i>TERTc^'J >^ft:^ffi# 

-r^ *>-SvMi. v^ttft^M A P K A P K 3 tc =fe ^ T E R T 'J > ieft^lS 

fb^il^ i: LT. vS'ttfbmMAP KAP K 3 ^ + - -If ^S'tt^ ISS^ S fb^ij^ **^t-f 

[ 0 0 4 2 1 

^SJMflaF«9<7)MAP KAP K 3 <50^^^ R N A^*<;)^>i tc J: OfficT^-ltfcit^. 

c^^-aic J: -xa > U - T.v^'li^iBJtllS^^avi^^ ^f ^ siRNA(small int 
erfering RNA)^T^n>L, - T.l^'^t^m.m't h it-^m t Lxm^^mx^3h^ 

o 

[ 0 0 4 3 1 

TMAP KAP K 3 <?>^v$'t4fb^^P# J tli. MAPKAPK31C, T5 Jm<7>X^ 

. mm. nm^rzitWAm<^^m^mALrzMAF KAP Ksx'^-^x . mapkapk 

Z/v$'l4fbMM A P KAPK3i:tt:^L ^ - -ti 'l± iis^ II L . * li vi* L fzMA 
P K AP K 3 ^«i*-t^o MAP KAP KZ <7)^m'\^itmKmi^\t. ^Mlc i^ffii- ^ t <?) 

, <ff^L<li. MAPKAPK3C0. ERK. JNK*?J;t//t/::lip3 8#<?> 

MAPKAPKS^'; >mitis^um-\^itth^-^-^\z^ »} > ^fb ^ ti ^ gPIS . MA 
PKAPK3<?>TERT t co ^ iti a ^ D^MA P KAPK3<?)ATP t <D ^'^^^it<7) 7 
^bii-^^r < h ^v^-f ti/)- 1 o<?)g|5-feic$M^^AL/iMAP K A P K 3 T ^ C i: S ^ 
o MAPKAPK3i^'; >i&fbi3 J;Z/v§'|±fb-r-&^^--tftc J: 0 'J > ®&<b ^ tl -6 M A P K 
AP K 3 <7>^itL t LT. MAPKAPK3<7>T5^ mmmm 2 0 1 mUis ^um S 1 3S 
MAPKAPK3i:ATP t ^ ^ i: LTlfF 5 ^^Se^Umz SSSib^^^^n 
Tv^^ (#!rfff5:»t2 6)c L^it)*oT.MAPKAPK3 <?>^y&'l±fbMl^ M# i: LT. 

MAPKAPK3c7>T5 ; mmm<^m zsss. ^20 im^isjiums 1 3ss^7*. 

<?)i^^^: < t tv^-f tii?- 1 r> er> <7) T 5 >'^lclK^^4|AL/iMAPKAPK3 c;>^v$'t± 
fbMlgM#^#l-f ^ C t ij^X'^ -5. 
[ 0 0 4 4 ] 

=k')$f*L<l±. MAP K AP K 3 c?)l^v$'l4fbM5^^#T-3^-o *-oTERTt^^ 

5 i&ie^ijT-a^ ti^gaM^fj^T'^ ^, MAP KAP K 3 <7)-r ^ j mm 

3 <7^^7^^itm^mi^X'$>^, m^mi^ii. tert^j^^l (iimi5<J 2 j: 2 ^# 

^«:-j6j^l±/i (^JifJ 4 i5 ck 4 . Zii'bij-'h. «fl)ja ^c T . s^l^^-^tt 

[ 0 0 4 5 ] 

5 "blcftf i L < li. TE RT tJiS-^-r^MAP KAP K 3 <7>^V# 'l±fb^$P#T'*> o T 
. MAPKAPK3 tTERT<7)^'^^i^tKm\zmm-t ^MAP K AP K 3 <7> 1^ 7^ itW. 



i^SeSll. MA P K A P K 3 icit LT h* ^ h ^'-^T" -f t 
ti€.o Lfe**-,T. I^MfiMtt. MAP K AP K 3 i: TE R T<7)*S^^tBJjT:fl5lclLSi-^ 
MAP KAP K 3 <7>^'i^^itm^mi^X'^^-5!m'\±i)^m\.^t^mmit^z.T\^^, 
[ 0 0 4 6 ] 

MAP KAP K 3 co^vl^'tifbMl^M* t TE R T<^^^li. HUiGMAP KAP K3 t T 
I 0 0 4 7 1 

<^ 'ii] <^ ~ mmii . map kap k3 ^ te r Tc^,^^^ias^^<t:^i|^i^i@]^^ 
xmm^mx^^h^, m^it. m-<^^ tt^it^fsfia c^^^rt^t?) ^imapkapksjd 

m tMAP KAP K 3 is ^UX^fzltT ERT t^mm^ MAPKAPK3i:TER 

\z^^. MAP KAF K3 tTERT<o^^^mm't^it^m'km^XB #iJ;tlJMA 

P K A P K 3 t T E R T c7>^^jc J; 0 ^ i; § V r-^- t a |^^^<?> V - - i^^f^fb 
^m^MAP KAP K 3 ^fzitT ERT tmm^-^rzt^ ic VMJ<&-^i- -6 #<?)^ 

it'^TFLtzM^. ^M^I^fb^il^liMAP KAPK3 tTE RT (Ty^-f^mm-t ^ tm^. 
X'^^o f}^t}^i>m^:^)i:lZis\.^X . l^^fb^ij^^MA P K A P K 3 J: Df/ * liT E R 
T t^dbmm^ . ^co^lcMAPKAPK3 tTERT<7y^^fXm^'if^J: 7 C t ^-^m 

X'$>'). ^rzit^i^it^m-^ zii'h<7^'t^'^fXfz^\znw^ it^ z tij^mx$>^, ^^it-^ 

'^i^MAP KAP KS is ^uy^fzltTERT tcryi^Ki^m^k^miz-t^^Wlt. 
hRcot<7)T'*>oTJ:<. -f>i:^/Kc;)«t<?>T-dboT^<kV^, #J;^.tf. MAPKAPK3i: 
TE RT it/i«Bfla^fflv^^ C i: tT'§ iNHfla ic It -5 IJ . MAPK 

APK3^n-K-t'5*';^^U:^^K^#t^3i^^'<^5'-i:TERT^=i-Hi-^.t; 

H V > -7 X ^ X 3 > C i: IC J; 0 ^fi^T-g -So ^-g>VMJ> n > U - 7. ft jb* *^ 
n )|IH fla ic M A PKAPK3^=i-Hi-^.t:';^ a^i" 
-6 C t o T ^HTftfef^-g) , ^"blc. ^SSfJ 2 ic^ L ck 7 ic. v^'lifb^M A P K A P 
K3 ij^TERT tf^^LfzZ tf}^^. M A P K A P K 3 <?>f^ »3 ic. vl^'ttfb^M A P K A 

PKs-^m^^xmn<^m&:^m'kmmt^zt^^mx3h^o z<dm^. erk. jnk 

is J^uy^fzltv 38^=i-K-r'5#';^i?U:*-^ K^«^]1.5 ^X . ^EflartT'MAP K 

tLX. J: ^ }K 'l± tsi ^ . v - ^ - t L T . U*-5'-a^^. 

h-7^5'r. i^J;tlJ6XHi s-tag^. '^^(DijCT) jb*fij fflTS-S, Zti^i^ ^-^ ji ^ 
fzlt-^- :^-<Dl^liiy^mii'Mm^lzitm^<7)ij<7yx$>^ o MAP KAP K 3 tTERTc?) 

m.(D^i[:<7)m^iz ^ ^ m&^mx'3h^o znhm^nco'^-^coi^iiiii. s#£^^<7)MS® 

[ 0 0 4 8] 

^^B^lc-f^^lB]S:^vJ IJ, m # IciJ iJij ;t If . MAP KAP K3 tr-HTERTco-;^ 
iciij^i-^ i: o rzMmm\z^hnrz~^m^j: -<>k^ha(in vitro) icfcl+s 

t^m-^. mm^it-^^itMAP KAP K 3 tTERT<7)^-^^mm-t ^ tn^x% ^, 



i vy vy *t i; J 

^mmz^^.^mz:fimii^rz. csTafe^MAP kap ks ^/^ac sTaii^vi&'iiftM 

7 ^I^S^lm^cfc^t^MAP K AP K 3 i: T E R T t <^^^<;>^^tti li . TE RT^i^^ 
[ 0 0 5 0 ] 

KBJ:ZAMAPKAPK3l^zi-K-t-5..t;'J^i'U:4-^K^S7>X7^ci'^3>LT# 
xmm^mX'^^. Z<d^^ ^j:Um^<lzisl-f^MAP KAPK3 tTERT t (7y ^ </> 

m^^iz^i^it-^fi^^nw^itrzt^. miikit^fi(^<D^^nwTizin-f:bf^^titmiLx. 

KAPK3 tTE RToJS^^ffiS-tS tfiJ^T'S^, 
I 0 0 5 1 1 

^fz. (?) V - ^ :f j K ( t w o - h y b r i d ) vi^ ffl ^ c t t pTftfeT-** ^ 
c mx.lS. MAP KAP K 3 D N A^S^Mfi M^St^MaM i: L T 7' v ;^ 5 K 

. TERT t^-^y^j^itm^n^m'^m^nt UT^^-t-S :^ 5 F . J:^3i^:7]^7• 
a 9 - me^Tizm^Lfz 1 a c z^u * - 9 -Mi^j-^k^'n-t ^ 7^7x5 

■tm-^nw^ itrzm'^<^ u 5^ -mii:'fcr,^Mm.i}^w.i(^it^^nwuTX'</> u .t;- 5^- 

Jt€^<?>^^«i:ltl$LTilS)t^^Lfclf m^mit^^ltMAF KAPK3 irTERTt 
[ 0 0 5 2 ] 

i^-rziTxX^z^ (BIACORE sys tern) ^co^ffl-/^ Xt>itDi-b>-^- 
. S P A vS X ^ li^7t^ni:r ^ 'i'^ — ^^(Fluorescence reson 
ance energy t r a n s f e r . F R E T ) ^ ^ffl t ffl T . M A 

p KAP K 3 tTERT t<^^^^m.m-t^it^m^m&^^z t^^mx$>^. 

[ 0 0 5 3 1 

^^m<^m<^~mnit. n^^itmuAP k a p k 3 ic j: ^ te r t<?) ymit^mm-t 

^-ru^mmLxmm^mx'^h^, mx.it. m^it^^ ty^'i^^tmuAP kaf k3 )s 
^^y^rzitTERT t<7):^Ki^m'k^m\zth^n'^mnL. ^i^^^tt-. n^it-^ 

i|^5i:vS't4fLMMAP KAP K Z is ^ ^ fzitT E RT t ^mm$ ^ . v$'l4fb^MAP K 
AP K 3 \z ^ h T E R T ^) ymit^^^ii!,t ^ z t h^X B ^ ^ ^lis ^ ^ fzli^ - 

^fzlt^it^^lii^^b Z tiz^ *) . vH'lift^MAP KAPK3lcJ:^TERTcO'J y^it 
^ffiS^Sft^it^^lelST-t ^, m X. it ^ itmU A P KAPK3lCj:i,TERT<?>'i> 

mitiz^ *)±c^'> cr-j- ^r~itmf^^<r)-7- it-t m ^ itmu A p ka 

P K 3 is ^^y^rzit TERT iimm^ it rztB\zm^3h^ \,^it&Uth^<r>^it^^.L 
fzm^. iM^1^fk^!j^tivl&'t4ft^MA P KAPK3ICJ;^TERT<7)'J 

itmmxBi, ^i^it-^m t'i^iiitmMAP kap k 3 j: z//*f-i±TE rt tc^^+a 

SfFffl ^Higgle -r^^ft^ a. ti" h a<;)it<;r>T-*>o T ck < . ^ > .t: ^ T« *> o T ^ 



* V - . ay >c »d. N /n luas ivi i-v i rs. ri. i o c i i:. iv i <- ts ?t j«. c »i nw m m v - ^ ^ c 

[ 0 0 5 4 1 

[ 0 0 5 5 ] 

*^H« IC S IB] v£ a * . ±i£ t 'l± ibMM A P K A P K 3 J: S T E R T <7) 'J 

itf}^^^it'^m<^i¥nwr\zisn^ >) ym^ttitmLxi^u.^ii^^rz\tm^t^m^\z 

. l^i5^^^fb^J|^iJv$'|±fbMMA P KAP K3lCJ:^TERT<?)'J > i&ft:^ ffi^-T ^ tm& 
[ 0 0 5 6 ] 

MAPKAPK3. v^'ttfb^MAP KAP K 3 ck^fTE RTli. Zfih^miKj-X^ 

<hmmLrzij<^X'^ -ox ^ < . zn>bt^<h^ ^izmm^iirzij<^x$^'yx^ ^r-. 

MAPKAPK3i:TERT<30^^. J: 'tifb^M A P KAPK3lcJ:^TERTc7> 

>®&fb^<7>t^ftiic^W)!j*'5:itnij. N*j^iij^C3i€j^ffiijtcgij<?)Mam^'t; -^^^ k . 

fJ^lJGST. ^-^^^hi^y-^. Ig G^<?)^Srn 7' 'J >F c»r>V. H i s - t 
ag.Myc-tag. HA-tag. FLAG-tag. ^fcliXpress-tag 
V<r> t a g -^7-^ KM^. m.mm\z 'J > ^-^-^^^ K^^/hLTfBlJi^lc. -fift^ 

[ 0 0 5 7 ] 

i^l^fb^tiii. fJ^iifb^^ M -^^.^e|^i3|5<;)fb^!t^. t a vi^ fb ^ M A P 

KAP K3 ^rzltTERT<7)-iXmm^^i^mmizm'^\,^X K ^ -y ^rT='-^M> LT^tbtl 
fcfb^i|^^i)*pi-f ^tl^o *>^vMi. MAPKAPK3 tTE R T co,^^g^t£<?> t 5 ; ^ 

[ 0 0 5 81 

* fz. ■^mn<7^m<^-mmt. mapkapks tjE rt <^^-t-^m.m-r ^ z t^n 

. MAPKAPK3 i: TE RT<?>M^^iaS-r^fb^i|^. I^J ;c ± Ifi f b ^ Ji^ ^ ii^^ ^5: < t t 
1 -r n > u - '[4 fb la S 2>J i5 ck U ^ > u - 14 IS S g»J T* ^ C i: fj-'X 

[ 0 0 5 9 1 

^^fc, * ^ CO gij <;) - ,^ tl I J . vl^'tifbMMAP KAP K 3 JCck ^TE RT<7) >^fb 

rat^o n^L<li. v$'l4fbMMAP KAP K 3 ICck^TE RT<^ >g&fb^mS-t-5fb 

;c ± le fb ^ # ^ iJ-^ 'Sr <i:^lo#^T•^^^^a>^ - X v|& 14 f b ffl. W J: 
n > u - xvS-ltaSgijT-*)^ C i: 6, * . * ^ Bfl glj - fli ^ XlfiMAPK 
A P K 3 <50^v^'|±^bM$S#:^#^-C•^: -g) t a > u - ^ '14 ffi S HJ T- -5 Z t i)«T*§ 
[ 0 0 6 0 ] 

■T^n > u - ^.^^^itmmi^mis ^Un'vi > u - 14 la S fF ffl £1 1?. I J . iJiJ^lJ h 7 -y 
(TRAPvi : ^NffF:5:i^2 7) . 5^>fU^'HT^a>u-AT-y-b>f (Di rect 



Stretch PCR assay: ^NffP^Ci^2 9 ) . :/ ^ -If-x 3 > 
-ri^i^a^T-y-fe-f (Hybridization protection assay 
: ^^itffF:5:i^3 O) > TRETv-t-^ ( iff fP ^iC 3 1) . ^tr-yK5^-^Ui'N-rn>u 
-XT >v^2-f (rapid direct telomerase assay: ^^iff fp 

S o 

[ 0 0 6 1 1 

iL IPJ ck ^ / ^ v& ^ iij . M ic ^ 1^ ^ a <7) ^ ± ;^ v£ J: / ^ li ?t :/3 

[ 0 0 6 2] 

izis\,^xmmxB h, m^it. wm. Mmm. ±mm. ^i-mm. +z.mmm. mm. mm 
mmm. mmm. mmm. mmm. n^m. nm. ^mm. $im. ^f^m. m±mm 

«k •) L < a. $ 'blcMAP KAP K 3 <?> f b i= -e <:o Jl ft ^ ^ ^ <?> /C it )b* IS a6 -^j ti ^ 

mmm. 3o^uttMAPKAPK3 (^'f^-iiitizm^^ hm^n<7y^i^'\±iti}m^dbhiihmm 

.^izmmX'B MAP KAP K 3 C t h^^ihiiX^^h p 3 8 ib*#L?iftaMl5 

'i4ftt«. Hu^vflijffl. »^±iSM. m^±ikm. mmmm. m^Lmmm<r>mm.m^zis\,^xy^ 
. ^>)T'\tmm. n^iALmm. nm±.^m. m^f^^m. mmmm. m^mmi^- ^uw^^m 

[ 0 0 6 3 1 

It. iHtrzit2 mi^x±<7)mmmni^'km\'^x mmm.fi^'^ t Lxmm.-th z t t^n^ l 

o 

[ 0 0 6 4 ] 

*'9o. ooooi~7 omm.%. n^L <{to . 0001 '^5mm%nm<^mmt^ ^co 

b-'MMX^hho 
[ 0 0 6 51 

mmmmi^it. mm<r>{$.mmm\zfi>.cxmmmm$fih. ytmm. mmm. ^-^m. ft 

[ 0 0 6 6 1 



— C V r , -T C 1. / -c - , J ^ ^ sx -> r 7 X ^ . yj^ <t> i:t / -T P y 

[ 0 0 6 7 1 

t T- s S o 

[ 0 0 6 8 ] 

'S^itmit. mz.it ^ h jfiLviT ^ $ yammer) L-T ^ j m. mm. ^^iu-:^mm 
m^mizWi'&itti: < . mz.it ^-^^ ^^/^j.-;^, ^mmco^mm. 

-^y — h — Ji . -f;>-h — ^u, ^ -> ') h — 'I V <r>m 'T u — Ji ^ 'I h — $1 

;u c» >ge^<^#ra«#fc J; tlT-t ckv^, -b n - ;^ i| =t JTf 

K n ^ jy ■/ n f -h ;U n - 7. , t K a dj- -7- a f > ^ -fe ;U n - 7. , ^ ^ >- > ^ 

[ 0 0 6 9 ] 

[ 0 0 7 0 1 
[ 0 0 7 1 1 
[ 0 0 7 2 1 

%tim^izmm\^rz.'mz^m't ^ c t ^5rft6T'*>-So 

[ 0 0 7 3 1 

V ffl S E fifp (7) If # jt. i; T Jin ]g ff^ ^ -6 o -^fi^lciiiiS^SrfflMli. IJiJ ^ If ^ <?) # S 
lkg*>fc:>)$'3 0. OlMgT^SlOOmgSS. *fSL<li*'9 0. iMg'-lmg^J^ 

^<^-^mtsi'm%m%^^m\^xzi[\.^<i^mm,<r>^^-^'\y^ zl t )tj»T-§ -s, ±fe^-^»a 

1 B 1 IS 0 ic It T ^ -r ^ C i: i>»T-§ . IS(H * ti IgC iii ^ Ic 1 0 flj ^ T ^ X fl5 ic ^ 
[ 0 0 7 4 1 

li e fl5 60 i^.t.<;) K ih J: * a ?t ic W =5r ft!i60 ft^ij^ * E ^ t it ic m L T 4; 

ckv^, mz.it. 'i^<^^^ ^\^-^mmm%tzittKmmmm.m<r>M^Mm-^m.'t\.x^^ 



[ 0 0 7 5 ] 
[ 0 0 7 6 ] 

m. nmu-m (.s^mn. '^^mm) . um-^i. mtm. ^m. ^ym. ^.mm. 

vSlctafev^. Ma. fi^m. mm-t ^ Z t ij^X'B ^ o 
[ 0 0 7 7 ] 

^ ^\z:^mH<7>~mMlt. MAPKAPK3. MAPKAPK3^=i-Ki-^#'Jp?^ 
I- * ^ K . I^^N '} ^ ^ L \^ ^ ^ 9 is ^ Ut^-< ^ 5^ ^fl^H^ 

*^HHlc-f^^ [B]^;^vStcfJffl-C-§ <\t. MAPKAPKSi: L T v^'liftmM A 

PKAPK3^fflv^^Ci:<,»T-§^, 
[ 0 0 7 8 ] 

* -J 3? u :^ ^ K IJ . iJiJx. t h c D N A V -r^ ^ - h g -(^^f^ <50ii ft^X^r^fi^ ^ 

^^/f; J? ^ u K ^jg^'Sr^m'^ 5' - . iJij X. ;M ffl 7- 7 

5 K i^c;)'^ ^ 9 '-\zUW'h'm<^m.^n=f-X^m^'AxmK^ i> z t\z^^ . Sfc#«bti 
[ 0 0 7 9 ] 

vV\t. MAP KAP K 3 * liv$'l4fbMM A P KAPK3 tTE KT t<r>^^^ 
. * fctiv$'l4fk^MAP KAPK3lcJ:^TERT^0M > ^fb^ jf^ Hi f -5 /c <J6<7) ^ <r -j- ,\. 

[ 0 0 8 0 ] 

{%mm 1 ] 

[ 0 0 8 1 ] 

(TERTi:ffiSfFffl^^^ftB^^i-^gaH<?)^>^ :nX'<r>mm) 

. i^ffFlSCi^ 1 fcie«60i='iiJ:'j>£lcii?fe-D T^PJ L/i. -t^r^p-fc,. TERT<7)7'$ j ^^^^ 
3hh^^ (r>ir ') -^t-^^ =f- Y \z^m\^ . ^ ir ^ =f- V <r>-F ^ J gtSfi^U ^ vMi -e t ^ 
i& le J'lJ i: ffi Is] =5: -P 5 ^ ^le^ij ^ o /c ^ S M ^ t"- ? ^ - x T-^l^^ L . UhiiTzm^ 

(01) . TERT hi^-K^mt ^i^m'k^'t h t=fm^n^m^'Kh lt 

. MAPKAPK3trmtBL/co 
[^JSl^J 2 ] 



I V KJ O ^ i 

(TERTi:MAPKAPK3c;)-^>i^h n felt ,^^»*t) 

TERT tMA? KAF KS t-^-^t^tj-^i)^^. GST-pul 1 down vile J: 
^ ^ > \^ u^-^^miz ^ ^ Lfz, MAP K AP K 3 t LT . MAPKAPK3. v$ 
tefblSMAP KAP K 3 fe ckZ/^vl&'liibMMAP KAP K 3 ^^tl-f Lfz. 
[ 0 0 8 3 1 

tKTERT cDNAlit Mrg^c DNA(Clontec h^±m) t)->hRT-P C 
R\z^ *)mmLrz. t h TE RT c D N A-km'^mmm^m.-< ^5'-pCIneo (P 

r o m e g a nm) -NffijAtfc t \z J: *) . m^mmmTE R T^m-/^ $ H ^mmLfz 

[ 0 0 8 4 1 

MAPKAPK3 ^^-Z 7 X 5 H 

tMVIAPKAPK3 cDNAtit h c DNA(Clontech?±tli))b-'o 

RT-P C Ric J: ^If Lfco tNMAPKAPK3 c D N A ^ . ^^fgffi X-<?) G S T all 
^m&n^m.m-< ^5'-T-^>SpGEX-4T(Amersham Bioscienc 
e aM) -NffliAtf c tic J: 0 . :;^flifflfflN*i^G STiji^MAP KAP K 3 ^^7'^ ^ 
h^^mmLfz. 

[ 0 0 8 51 

vS'llfbMt? ckI/f^vS'l±ft:mMAP KAP K 3 ^m^'^ 7. 5 K«7>«^ 

N^JQtc G S T^s4^$ -i±fcv$'l±fLMMAP K AP K 3 ^^^7 ^ K . JilfiMAP 
KAPK3 cDNA^. MAPKAPK3<?>T5 ; mmm M 2 0 I m B t m 3 1 3 m ^ 

N A^^llST'<7)GSTS!fe^MaS^^ffl'^ ^ ^'-T'^iSp GEX-4T'\ffliAt?Ci:lc 
ck0 1«^L/i, N*J^lcGST^S!l!^^i±fcT^vl&'l4fbMMAP KAP K3M^7-^ 

X5 KIJ. -hieMAPKAPK3 cDNA?&. MAPKAPK360T5 ; mmm m 2 0 

^A^ntzmc DN A-^±mmT'<DGST^-^m}^n^m.m-< ^ ?-T-i>^pGEx-4 

[ 0 0 8 6 1 

TERTtt. TNT quick coupled transcription^^t 
ranslation systems (Promega ?±tll) ^f$ffl LT-f>tfhnic 

G STst^MAP KAP K 3 ( G S T - M A P K A P K 3 ) . G S TMilj^v^ttfbMM A 
PKAPK3 (vl^'tifbMG ST-MAP KAP K 3 ) fe J: 2^ G S T Hfe^^v^ttftmM A P 
K AP K 3 (^v^'ttfbMG ST-MAP KAP K 3 ) \t . ±mmmLrz^-y ^ ^ $ K ^ffl 

Ti^m L/C, 
[ 0 0 8 7 1 

&GST-MAPKAPK3<7>v$'l4fill?. 

^tl^-tl5 M g<7>GST-MAP KAP K3 . Sttrb^ G S T -M A P K A P K 3 . ^ 

vS'l±fb^GST-MAPKAPK3^/ilJGSTi:.SKi:L-r2Atg<^HSP2 7 (U 
p s t a t e nm) t^bnCi<^Lr-^^FlATP (3. OOOCi Xmm o 1 . 
PerkinElmer?±t!i) ^#t?20M l<7>'j>gefl:yA-.v7T-(25mM Tr i 
s— HCl. pH7. 5/5mM ^ — r'j-fen4-x:^7x— h (^ — glyceroph 
o s p h a t e ) /2 mM >'*^:i-AU-fK-^u(DTT)/0. 1 mM Na3V0 4 
/lOmM MgCl2/'10MM AT P ) ^{ZT . 3 0 °CX' I 5 ^ > ^ 
3 yf^Ztlz^ *) >) lymitfXm^n -^tzo fXm^. 20m1<?)2XSDS 



n-;i./0. 0 1% -7'nA7x;-^u:/;l.-(BPB)/10% ^->^i.^yHx5' 
J-'i)-^niiz.. I 0 O'CX'S ^mm^Lfz'^s 5-2 0% SDS-P AGEIC J: 
aS^^ilL, BAS2000 (Fuj i f i Im^iSi) ^ my^^ fz t - \^ ^ i^' t ^ ^ y 
^ - \z^ *) ymit^ tifzHS P 2 7 ^Jl^ttS L fc, 
[ 0 0 8 8] 

GST-pul 1 d o w n ^^ic -6 ^^^S^^ 

TE R T^R^jxfE-^iO 2 0m 1 i:GST-MAPKAPK3. >$'l±fbMG ST -MAP 
K A P K 3 ^fz a ^v$'t4 fl:^GST-MAPKAPK3<7)5Mgi:^. 50 0m 1<?)^nM 
> ^ > r^N- v 7 T - ( 2 0 mM Tr i s-HCl. pH8. 0/140 mM N a C 
1/1 mM \. y ^ ^) ^ - Ji b: :^mmm (EGTA)/lmM i'* ^ X u ^ h 

-'I (DTT) X I % Tr i tonX-1 00/1 0% ^ ') ^u-Ji) t^izx. ^± 
. i ^m^MLfzo ^<r>'^^ 20m \ <r> 7 )V ^ ^ ir ^-P -r x2 — 7^ 4B (Gl u t a t 
hione sepharose 4B) ^^^^n L. 4 'CtcT — B^fe. fe^JSfo L/z^. jS 
C^itaHlCJ: O-fe^rn-xtf-X^lHlilXLfco ■fe7TO-Xtr-X^5 0 0 m 1 60^nM> 

-f > r^x' >y 7 T -T* 4 lHli5fej|^ L fc^. 2 0m1«?>2XSDS -4- > ^n' -y 7 t - ( 1 
2 5 mM Tris-HCl.pH6.8/4% SDS/20% r';-ha-^u/0. 
0 1% t 7 X ; -.u y.u-) :&/,nx. 3 ±V»^ 5 - 2 0 % SDS- 

P A G E tc J; •) ^n.\.fz, ^<D'^. FLA3000 (Fuji fil milM) \z ^ ^ T 
ERT^^^ajLfcc It'fctzi > h a - ;u i: LT . §M A P K A P K 3 co ^ ib 0 G S T ^ ffl 
v^. ± IS [1] tl <7) 3«a 11 ^ ^5: o . SDS-P AGElc J;-&TERT#tl±;<?>n> h a 

-^uiiLT. 3 ^ S - =h:ir-yimm\^rzTEKT^m^^rzo 
[ 0 0 8 9 ] 

MAPKAPK3. vl§'l4ft^G ST-MAPKAPK3 1^^ J; ^^vl^l^ibM G S T -M A 
P K AP K 3 <7)v>-rti<7) GST-MAPKAPK3lcfcv^TtTERT h <r>'^^^ ij-'Utb h 
titz (02) , G ST i: TE RT i:<?)^^li|igi6'bil'5:/j-o fcC i: Jb-'^j. ^^tb^tl/zTE 
RTi:§GST-MAPKAPK3i:60^^li!ff^fi^T-*>-5tW;t^ (112) . Ctlib*^ 
MAPKAPK3. v^ttfb^GST-MAP KAP K3 if c):Df:^V$'[±ftMGST-M 
APKAPK3ttv^-ftlt. TERTh m.m^^^-f h :z h ij^^h t-Xzii ^ fz. 

\%Mm 3 1 

1 0 0 9 0 ] 

(TERTi:MAPKAPK3 <r)f^^mi(f\) 
TERTi:MAPKAPK3 t^i^^-t h i)^^ i)-^ . mM^^^/ ^m.n'Mm\z ck S 

[ 0 0 9 1 1 

<«^> 

MAPKAPK3 ^m-/ 7 X 5 K <?>M^ 

thMAPKAPK3 cDNAliRT-PCRfCJ:'? L. iflt^^fflflaffl 9 
-PCDNA3. 1 ( + ) (Invitrogen^ttli)--^ffi3A^>2, ^co^. b ' m\\z 
HA-t a g=i-K Se^iJ^Jf A L . mmmUmn^^HA - tag^j-^P^MAPKAPK 

[ 0 0 9 2 ] 

T E R T 7 X ^ K li . ^SfeiJiJ 2 T- f^tli L ^ ^ X 5 K ^ ffl Ac, 

[ 0 0 9 3 1 

h^^x^xi'^a y is ^Xf^m.^'(k.%'A\z ^ ^f^^W^U. 

mm^AX. 105c;oHEK293 T«H)ja^ 5 %C O 2 ^ftTlCT 3 7 'C T* - tg ^ L /i: 
^ (ii-S6 Ommx^-U) . 2 m g<?>HA - t a gM-^nmMAPKAPK3 ^^t^ 7 x 



x5Ki:«^c.FuGENE6 Transfection Reagent (Roch 

±mMU:^ (PBS (-) ) T-^>^ LTHiRM. 5 0 0 m 1 <?) «B 113 >^ » ^ >y 7 t - ( 2 0 
mM Tris-HCl.DH7.4/150mM NaCl/lmM ji^u^v-t^ 
>Eg®^i& (E DT A) / 1 mM EGTA/IX Triton X - 1 0 0 / 2 . 5 m 
M t:*n.t>A7x-K-^h«j'^A (sodium pyrophosphate)/lm 
M ^ - ^ -h n * X 7 X - H / 1 mM N a 3 V O 4 / 7" n ^ T - -HffiSilJ ^ ^ ;u ( 
protease inhibitor cocktail))^c^g^®L.^±T•10:$i• 
raSScS L/io -^<?)R. 4(C. 14. OOOrp mX* 1 0 ^m<^m't-^miz ck 0 ±vt^l£liR 
*ffl lia S ^li i: Lfzo YKIZ. 5 0 0 m 1 <r>mmmmmz l O m l c^-r^n- x,1S^iE^ 
't7-»t^lgG (Agarose — conjugated normal rabbit 

I g G . Sigma ^±m) -^mz.. 4 •ClcT 3 0 ^mm.mum L r^^. al'C^iiaillc J: •) ± 
Yt^lHliiXL/co IEIlRLfc±vt^c 1 0 M 1 <7yT :^x^-7.f^^tjiHAtjii^ ( Y - 1 1 . San 

t a C r u z nm) ^Mx.. 4 'C Ic T - a^fcfefj Mft L . iS 'll^ ilit II J: ») T^n - 7. 
- Xt:lH]iR L T^a-xe- 5 0 0 ^1 <^*fflfla-^^ 7 t-T-4 0 i^fe L ^ 
. 2 5 M 1 <7> 2 XS D S ^y-yji^^vy t-^^d^. 5 ^mmmM. ±vi^ 5-20% 
SDS-PAGEtcJ:0^ilL/i, ^<?)^. JSTERTtt^ (L-20. SantaC 

r u z ^tii) ^m^'^fz'^ :c 7. 9 y -Tu V ^ ^ > ^ *) f^^m&K^maiLrz, 55: jo. ifk 
HiliECL western blotting detection kit(Ame 

r sham b i osc i encesiiM) ^i$fflLT^f=&o/io 
[ 0 0 9 4 ] 

TERThHA-t ag N-^n^MAP KAPK3 (HA-MAPKAPK3) -^n^M 

^ '±rzmm<^mmmm'i^ (a 3 <?> u -> 2 ) icov^t. jsh Aju^^-c-^Sit^^tcfrLTE 

KTtfii^X'm&Wcni^tii^n^j: -o fzo ^<7y'^^. H A-M A P K A P K 3 <?)«ifcP^<>*M.*^ 
hflfz (m 3 <?)^TSco>^•^^^ ) o Z<7>ztt^h. TE RT iiMAP KAP K 3 )b*^5^^ 
^ Z t i)^m JbMc ^: o fz, 

immm 4 1 

[ 0 0 9 5 ] 

(MAPKAPK3 - ji^tt^^lc J;^^liai^T"a > u - <d ±. ^ ) 

> u - x^'lilfflflaT-*)^ H E K 2 9 3 T ^lia-^<7)M A P KAP K 3 <?> -o^'li^^lc 

[ 0 0 9 6 ] 

<nn> 

MAPKAPK3 f&^T'^ 5 K li . 3 T-^^ L t/ii|^,^flam N *»QH A - t a 

g N-^nMMAP KAP K 3 ^^-^7 X5K^fflv^rc, C<50HA-tag f^^D^MAP KA 
PK3^m^7X^ K^Stc. MAPKAPK3<?)T$ J mm^^}^ 2 0 im^ tms 1 3 

ICHA - t a g <J*ft^n $ nfcil^ttfbSMA P K AP K 3 ^^^7 7. = K ^ili^L^io ^ 
. N *j^tcH A - tag !b»f^/in ^ nrz^^'ltitmUAP K A P K 3 ^m.^ v 5 K ^ . ± 
IfiHA- tagf^/jn^MAPKAP K 3 ^m.-^ y X$K^*IC. MAPKAPK3<?)T5 

J ^ie^y^ 2 0 imE tms i 3sa<?)7.u:r->]b«T7^>icgm^ti-5j:7 tc^^^ 

4|A-ti> C t IC J: ►) ^® L/C, t. fz. 1^14 31 > ha-^Ui:LTpcDNA3. 1 ( + ) ^ 

[ 0 0 9 7 ] 

<:'Jv£> 

h7>X7ii'^3>j^j: R A P vile ^^mmi^^ a > u - v$ 14 <50 iij S 

^flaiSC 2X10 4 <7)HE K 2 9 3 TiNHfla* 5 %C O 2 WUTlzT 3 7 °C T- - B^fe tg ^ L 
^(24well-yu-h). 0. 2 n g<7>^ ^m. T'^X^K^FuGENEe Tra 



11 :> 1 c t 1 u 11 IV c <i K c 11 t V IV u <^ 11 c TJ-iiwy -a-mvcr ^-'^^j.^^a^ 

L/i, 4 8^^±g^^. lfflfla^0i|XL. TRAPEZE XL Kit(Interge 
nttty) ^fflv^fcTR APvSiC .i: ») |fflflaF«3-7^n > u -Xv|&'|±^IlJSL/i, , mm 

^iOOMl<^lX CHAPS ^ffllla•^ft?^^• -y 7 T- ( 1 0 mM Tris-HCl. 
p H 7 . 5/1 mM M g C 1 2 / 1 mM E G T A/ 0 . 1 mM X t ^ |c ( g e 

nzaniidine)/5mM /9->^u^7'Kx5';-;i./'o. 5% CHAPS/1 

0% r'j-tn-;u) tc.#®L. 3 0 ^m^^x-mmtrz'^. jI 3!a n u t ± vt ^ 0 ir l 
. ^fla^s^vfti: L/i, mmmmm^<^mBmmm'kc oomassie pius-20 

0 Protein Assay Reagent (Pierce SiM) T- iO 
®M5 n g<7)JNeiiavgflPS^fflv^TTR APixfS^tfof::, TRAPixJC^li. ^i*3 0°CT' 
3 0 ^m<r>-ru > u - :^Jxli5^^fo ft'^. Lfe-xn >t 'J bf-h ±i iH ^ P C R 

Jx Jt^c =): o o FCRIxmii. 9 4°C-C-30#^. 59*CT-30i^^. 72°CT-15i' 
3 6 ^ ^MfSr o fc^. b b'C-7:2 b^mJxfZ^^fzo ^<7)^. P C R Jx^Sv&co^ 

^ C i: ck *) T^n > u - T^v^'ttco^^^^pj^ L /i, t^: )5 <7) fij ^ , P 
C R\zm\^rzy' ^ -i V — tc^li^ tire -y isr V ^ ^ (T^a>u - ^ Jx ^ <?) J& )^ ) 

ck .tsn- 5^ 5 > (.numm<r)nm) ^Tt^^TtTtmti-F - 2000 

(Hitachi)%<$fflL. «iJSi^* (AEx/AEm) 485 nm/'5 3 5 nmi^d: 
5 8 5 nm/e 2 0 n m T If PJ ^ C i: ic ck •} ff o fco -e<?>^. ixf5-}S 2 3m 1 % 6 
0 0 M 1 <^PJSffl^myi^ (lOmM Tris-HCl. dH7. 4/0. 15M Na 
C 1 /2mM Mg C 1 2 ) m L T L fc, n > u -Xv^'tiii. ^ g|S >i i: <?:> It 
(AFL/ARL) iCckO^Lfco 
[ 0 0 9 8 1 

^-m.^^ w ^ -i- - ^mmz j:^mapkapk3 >$'I±coeii?> 

^Hfla?SC2Xl 0 5<7)HEK2 9 3 T,Wfla^ 5 % C 0 2 l^ffi T T 3 7 r T - e^fe ±g ft L 
^(6cm;xir-L). 2 M g -JO^^B^^- ^ ^ 5 K ^ F u G E N E 6 Transfec 
tion Reagent (Roche ?±M) ^fflv^Th^>^7ii'^a>L/;, 4 8 

f^nigft^s ^na^iHiJaL. 5oom \ <r>muMm'^vv t - i^mmzx-m^^tzmrn'm 
T-hnm.ii^:> o^^mmLtz. ^<?)^. 4°ct'. 14.0 

oorpm. \ 0 ^^<r^m'Mm\z i.m-^^i'^L. mmMmw.h\.rz, K\z. 500 

M 1 (^mummmz 1 0 ^ 1 <?>T^a-7.,lig^iE^v'^x 1 g g (S i gmai±M) 

X.. 4 °C^CT 3 0 ^^^fJSft L/i^. ii/Hv^lillUc J: 0 ±vi^lHliiXLfz, 0 iR L ± v* ic 

lOMl^oAnti-HA Affinity Matrix (Roche ^itli)^^n;t. 

- 7. 5 0 0 M 1 <r>mWBm'^ v 7 t -T* 2 0. 5 0 0 m 1 ^ - -If ^ >v v 

T- (25mM Tr i s-HC 1. pH7. 5/5 mM ^-^^'J-hn*X7x-N/ 
2mM DTT/0. 1 mM Na3VO4/10mM M g C 1 2 ) X- 2 0■i5fe)l^ L /io 
iXic. e-Xic2Mg<?>HSP27 (Upstate ?±fil) tlOiuM ATP*rckl^5 
MCicoCr-32p]ATP (3. OOOCi /mmo 1. PerkinElmer^t 

M) ^#t? 2 0 M 1 <75^^--if -y 7 T-^^Di.. 3 0 °ctcT 3 0 ^^mitmm^n 
-yfzo ixm'0i. 2 0m1^o2xsds ^ > ^ ji v7 t - ^ m x. . b^mMM'^. ±.m 

^SDS-PAGElCck *)^m.L. FLA3000 (Fuji fil m^M) ^fflv^/i 
:*--h ^ >^:t y >{-lZ^*) ') >mit^ tifzHSP 2 7 -^l^tiiLrzo 
1 0 0 9 9 1 

n > u - XvS'|±^^-t ^ HE K2 9 3T^flaicMAPKAPK3 ^ -iitt^]^ ^ -fr 
□ li ^ffl na F«9 -r n > u - X v& 't4<?) ^ ft % "o tl 'Sr <7) ic L T . v^ttfb^MAP K 

AP K ittzm-^iimmi^^x^ > u - xv$'i4<7)±#**i?.a6«btifc o^-g i . 

4^. 134 ) , vS'lifbmMAP KAP K 3 cT) -jgl^M^afc cfc -5 a > U - X v$'t±(?> ±# li 
. x^^--f'>h t-T^XK T-W-W.^ ( p < 0 . 0 1) fUibhnrz. 
10 1 0 0 1 
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co^miiu^^isb^nrz cmo . 7 ^) z t t-h. ^y^^itmuA? k ap k 3 )b*^n > u - 

itfz^MAP KAP K 3 <?)^^--tfvS'l4^HSP 2 7?£^Hi: LXmmLfz^M. 
ttfbSMAP KAP K 3 IC V ^ T <?> A v$ 'l± ]t)« |g. i6 ^ n rc. 
[0101] 

lii±<^^^1j^h . HE K 2 9 3 T^fla<7)T^a > u - Xv^'li fe*7ll'l4fbMM A P K A P K 3 
^-iS'li^^lc <k 0 C<^^miiMAP KAP K 3 ^ + - -If ^c <^cl¥f -5 C 

immm 5 j 

[0102] 

(MAPKAPK3lCck^-7^a> i - ±#/H E K 2 9 3 Hflflat^tt tU 'iiR^ ffl 

i: ij*^^ $ nx -SCiiij^'b. T^n>u - X <;:> '|4 ft ic i5 It -5 'J > ^fb^o-^^S'lt ^ 
tlTV^^o ^ZT. HE K 2 9 3 iB)ia'mttm^S^fflv^Tt^ttl±ivS4'c7)T-c > U - ;^Vl^'t±lC 

M-t^m.'} >mitmM.<r>mwt . he k 2 9 3 mmtkmii!,'t^^<7>'rv3 > u - ^.v^tt**. *i 

ML ;^MAP KAP K 3 i:<?)JxP&Jc.k »? IS fbi" ^ )t>^S o u T ^^rf L f^o 
[0103] 

<nn> 

MAP KAP K 3 commtT^'\^mM 

GST-MAP KAP K3 . vSttfbM G S T -M A P KAP K 3 if =k ^vl^'ttftM G S 

T-MAP KAP K 3 li. muM 2 izt^m^^^i'tt: tmm<^:^mx^mmL fzo ^rz. §ma 
p K AP K 3 (?)vi&'i±a. ^mm 2 izmm<^i^'{i:X'm%iLrz. 

[0 1 0 4] 

HE K 2 9 3 mmnMih^<7ymm 

HE K 2 9 3 «Bfla^ 4 0 0 L<^^^• 7 T- A ( 1 0 mM Hepes-KOH. pH 
8. 0/lOmM KCl/0. 1 mM EDTA/0. 1 mM EGTA/lmM D 
TT/^a ^T-Hfia^iiJ;^ ^ ^ ) ic.sfrigL. ^±T- 1 S ^mmW.'^. 2 5 m L 1 0 

o/o p - 4 o^n\iz.x^ hiziii±X' I 0 ^mmmLfzo -^c^'^. 4' cxi 

4. 0 0 0 rpm. b ^m<^m't-mm\z ^ ^ xtm L rz1fA-kMi\lL fz, xtML fzmz I 0 0 
M L<7>^^' V V T-C (2 0mM Hepes-KOH. pH8. 0/4 0 0 mM NaC 
1 / 1 mM EDTA/lmM EGTA/lmM D T T/t' n t t - -tf ffiSIPJ t!? 

^/]nx.T J: < KJtL. ^±-C- 1 S^JKH^. 4° CT-14. OOOrpm. b ^m<7> 
3i 'C^ 3!a II ic J; Ji vt ^ iHl ^ L . tt m i: L , ^co^. IsIiR L /iJmteaiJ«tc ^n' -v 7 t- - 
D ( 2 0 mM Hepes-KOH. pH8. 0/0. 2 mM E D T A) ^m^. t^^tt 
ttSiS + ^^^N a C 1 S -ii « ^ 1 5 OmMlc Lfzo tStt m li f$ffl ^ * T- - 8 0* CX^ 
WLTz. 

[0 1 0 5] 

HE K 2 9 3 mmn^^^wL<7>m ') ym^Mmis ^ um^tami^^r^ l - y^'^j^cDm^ 

2 0 0 0 n g c7)HE K 2 9 3 iMIiat^ttllliSlc 5 0 0 . 1 0 0 . 2 0 . 4 . 0. 
8x O.muni t<?>*:^7T5' — Hf. 7';^n — x(C IP— Agarose 

. Sigma ^±m) ^/jDx. . 2 0 *t 1 co/xltx^ ( 5 0 mM Tris-HCl. pH8. 
0/ 1 mM M g C 1 2 ) 1-"^ 3 0 • C T* 3 0 ^mm. ') > ^fbixJ^x^ o o ^<r>'^. j® 

'ii^iiaii±vt 1 n 1 ^ jiiejx/tv^N* v 7 T -T- 2 0 M 1 ici^m l , -e^o 7 *> i m 1 ^fflv^-c t 

[0106] 

HE K 2 9 3 ^ flS t^. tB 4^ <7) n > u — Xv$'|4icjhj--r ^ M A P KAP K 3 (SO^Wlcov-^ 



1 »>- i u V ^ J V X ^ o ^ i ^ . Ox o . ^ v» y 111 u 1 ,c IX lua* vj o I — ivi ^ 1 ix in. i 

K 3 t rcli G S T ^ ;t , 2 0 M 1 ^ JxfE^F^ ( 2 5 mM Tr i s-HCl, pHT. 5 
/bmU ^- r 'j ^^a*X7 X- h//2mM DTT/0. 1 mM N a 3 V O 4 / 1 
OmM MgCl2/0. 1 mM A T P ) ^c T 3 0 * C T- 3 0 ^PhVJ > i^ftixl^:^ o 
tz, MAPKAPK3 <r>^^mW<r>9^W\Z'o\^xmt^'t hm^\t. ^^MM^SH^ 1 0 
0 pmo 1 ffifflL. 'J >iefbJxl1J^tf o fc, -e^^x JxfCvt 1 M 1 ^fflv^TTRAPixPe 

[01071 

•otlfc (E15) , -t=5r^*>. HEK2 9 3 ttl fla It m 5« * a > u - x 3b« >^ft:fi!<l¥ 
[0 1 0 81 

m. ') >mi\:ms.iz^ ►) > u - ^'z^'&ij^i&mLrzmmm.mc^^'ii.itmMAF kap k 

3 ^^gs^n LT 'J >^fl:Jxltv^tf ^ o fdo ^<?)^m> vl&'l±ftmMAP KAP K 3 
ic-ro > u -xv|ltt6*±#Lfc (®:'s:*'iJ 1 . S-fg. 116), G S T ^^^;/]n L T lB]*ttc > 
is- ft jx l^v ^ o it ^ li . ^ n > u - 7. v|§ '14 _h ^ li If. ^6 ^ n >5r o « ^ fz . MAP 
KAP K ^^li^v$'l4fbm<7)#MAP KAP K 3 ^m^Lxmmz -J > if f b ix ^ ft =6r o 
feiS^H . -r n > u - >l§ '14 <?) ^ ft I J |g tl ^ i)- o (07) , fSlSI L /i^MA P K A 
P K3<7)^-h--^1^'\^^HSP 2 7 ^m^-^fz '} >mitUMX'mmLrzf^^. v^ttfLMMA 
F KAP K3 izis\.^X<^Ai'i1^]ii3^mdbhiirzc 
[01091 

Ctl'bij^'b. 'f^i^K a iciJV-^T ^M A P K AP K 3 )t)» ^ ^ - i^c l¥ fl3 ic a 

> \- - ^1^^^ it ^ Z t ij^mhij^lz^ fz. 

[01 101 

*^B3lcJ:nid:. T^a>u - :^ <7> '14 ft ^ ^ IS n > u - 7s <?) '|4 ^ ffi S i" -2. ^ ^t^ <?> 
Is] ^ JI ^ i)» dT fig T ^ , ^ Bfl ic J: tllJ . o > U - X <7) v$'|4 -ft * IJ n 

> U - <7) >|§ '14 <7) II. S i)* oTftg T- ^ „ ^ ^ ic. n > U - ^ <50>$'l4<7)/L3HcS 
Hi-^^a<?>R^iliJ5ck Df/t/zii v&?t<>Mft6T- n > u - x )b* It M ^ i* s 

ct*^^. *^B^iii5ij^ii. ^n^j:mm.^^<7)Wjiti^^^uy^rzit'i^mizmmx3h^t^x. 

•b tl -5 . 

[01 1 11 

-rn > u -^<^f^ffl-^-e<?)vll14<7>jt3itc^Hi--5>^,m^tcW-r-5S^fl^OT^^lc*fflT'*> 
^ "blCT^o > u -7s<?)fF^-^^<;)v$'l4<?)/Laitc^H-t'&^«.. ;t ?i ^ ^ t? 
ck i;^/ 1 fz It y^miz #^tc T- h . 

[Hlffi^offim^rlfifl^l 
[01 121 

[El 1 1 a > u - X <;) ^ijife ^ ^ ^ ^ .y hT-*>'5TERTi:MAPKAPK3<7)5|fS 
f^ffl^ > =iT-i^U L Tz^W^^'^-f mx 3h h , TE R T t MAP K A P K 3 (D^ 
X'^-ij ^iT ^ -i >> N ^^f v^. T (score) L f-^t^^ L 

. T = ; ifgfijij a 1 ^^^le L/co 0 tt' <5o ig( ^ a . te r t */z«ma p k ap k 3 
^fife^J 1 ) 

[021 MAPKAPK3S/clivl&'l4ft:^MAPKAPK3i:35s->^:i-^>;^ 
liMSM i: L T^fi^ L fcT E R T i: t^l^^-t h Zf^. r >\. 9 ^ ^ ^ ^ t o - 
fflufzT'^l, ^^'t? >vilc ck •) ♦^ai Lfc,1Sm^^-ri3T-*>6 „ Sfc. ^vg'l4fkMMA P K 
APK3^. MAPKAPK3 ^ ttv$i4ft:^M A P KAP K3 i: It^ L T H v^^^ 




imz] TERTtHA-MAPKAPKs ^^^M^ n rzmm<^mmmm't^ ( u - 

> 2 ) icovjT, tKHAtHi^X'^mxt^ (IP) ^ic Jli T E R T ffl '^7 x 

5'>-/D-v-r^>r (WB) T-gaSiO:t^ijtl^^f>5ro/zi:C^. HA-MAPKAP 

A-MAPKAPK3con*50fC^'<^' 5^ A L /::i|IHflacO|ffl|jaSIW?SlC o v^T^t) 

[041 > u - Xv^'ti^^i-^^fflflaicvg'ttft^MAP KAP K 3 ^-jittlE^^ 
■y:/::it^lJ0)iaF«3-xn > U - X v$ '|4 <?> Ji # i,* |S a6 ^ tl Z t MX' ^ , 
^v^ttfbMMAP K AP K 3 ^-iS't4f&^$ -tJr/iii^li. ^liai^T^a > u - 7.>g'|4<?) 
fiT6*l?>d6 ib tifc, Elct^. r * * J li ^ ^ ^ - -x^ h t - S T-*.*.^ ( p < 0 

{& ilfiX L C t ^ 7]^ i" 0 T- -2) o (^MfJB) 
[0 6 1 flfe 'i > ®& f b 5l{L if ic J: •) T-a > u - ^vS'l±**i&ili!i L/z+^ttm^RlcvS'|4fbmMA 
P K A P K 3 ^^^/jo LT 'J >^<bJxfrv^^f =5: o i: C ^ . vl^ttftMMA P K A P K 3 
ffl»fl<?^^HC T^a > u - ^ '14 !b» ± # L re C t ^^-t0T-*>-5., G S T^^^^n LTiB] 



titc >^ftjxlt^^tf 'Sr o tzM^xt. > u - x c;) Ji # li ti i?- o f-, 

[0 7 1 flfe'i ^^fbrnHtCck •) > U - Lfc^mtttiiJfelcvl&ttfb^MA 
P K A P K 3 ^-^^n LT 'J > ^ftixJit^^ ^ o rci:C^T^a>tu - X vl^'tt 6* ±# L 
MAPKAPK3 ^fcli^vl^ttftMM A P KAPK3tcJ;oTliT^a>u-;^.v$ 

[i£5lj^7 'J -T^df. 7. h 1 



KlUa-t 5 :MAPKAPK3 (SCJ'IJS-^ 2) ^0^2 0 im^is ^umz 1 3SB<7)T5 

BCIUS^e : MAP KAP K 3 (ie?iJS^2) <;)m2 0 ISgfeJcvms 1 3SS<^7'5 
le^iJS^ 7 : MAP KAP K 3 (SC^US^ 2) ^^^2 0 lS@t?J;i;fm3 1 3S@<?)t5 

le^iJS^S : MAP KAP K 3 (ie^iJS-^2) ^0^2 0 im^is^umz 1 3S@<;5-r5 
ifi^iJS^ 9 : MAP KAP K 3 ( 153*0 2 ) <7yW>^m\\ hm^^i^n^^^-t ^ . TE R 

T (ie5iJS-^4) ^ ifi 51J o 

leiiJS^ 1 0 : TE RT (ie3'iJS^4 ) <?)g^5^Sej'iJ i: ^ +8 [b]'|±^ *f -5 . MAP KAP 
K3 (ie5iJS-^2) <^ ie JriJ . 

le^iJS^ 1 1 : MAP KAP K3 (KJiJS-^2 ) <r>U^mn i: ^ v^+B [b]'I4^ -5 . TE 
RT (KJriJS-^4) <7> 5i- le 3'iJ , 

Se^US^ 1 2 : TE RT (iejiJS^4 ) cog^^^^ifi^U i: ^i^ffi iBltt^ S . MAP KAP 
K3 (ifi5iJS^2) <50 ie Jrij , 

Se^iJS^ 13 : T E R T (le^US-^ 4 ) is ^X/UAV K AP K 3 (iC^US-^ 2 ) <r>W.n\z 



[01131 



1 HU 7'J -l-X. J 

SEQUENCE LISTING 

<110> DAIICHI PHARMACEUTICAL CO., LTD. 
CELESTAR LEXICO-SC lENCES. INC. 

<120> A method for inhibiting telomerase activity and an agent lor inhibiting t 
he same 

<130> NP03-1177 
<160> 13 

<170> Patentin version 3. 1 

<210> 1 

<211> 1149 

<212> DNA 

<2 1 3> Homo sapiens 

< 2 2 0 > 

<221> CDS 

<222> (1). . (1149) 

< 2 2 3 > 

<4 0 0> 1 

atg gat ggt gaa aca gca gag gag cag ggg ggc cct gtg ccc ccg cca 48 

Met Asp Gly Glu Thr Ala Glu Glu Gin Gly Gly Pro Val Pro Pro Pro 
15 10 15 

gtt gca ccc ggc gga ccc ggc ttg ggc ggt get ccg ggg ggg egg egg 96 
Val Ala Pro Gly Gly Pro Gly Leu Gly Gly Ala Pro Gly Gly Arg Arg 

20 25 30 

gag ccc aag aag tac gca gtg acc gac gac tac cag ttg tec aag cag 144 
Glu Pro Lys Lys Tyr Ala Val Thr Asp Asp Tyr Gin Leu Ser Lys Gin 
35 40 45 

gtg ctg ggc ctg ggt gtg aac ggc aaa gtg ctg gag tgc ttc cat egg 192 
Val Leu Gly Leu Gly Val Asn Gly Lys Val Leu Glu Cys Phe His Arg 

50 55 60 

cgc act gga cag aag tgt gee ctg aag etc ctg tat gac age ccc aag 240 
Arg Thr Gly Gin Lys Cys Ala Leu Lys Leu Leu Tyr Asp Ser Pro Lys 

65 70 75 80 

gee egg cag gag gta gac cat cac tgg cag get tct ggc ggc ccc cat 288 
Ala Arg Gin Glu Val Asp His His Trp Gin Ala Ser Gly Gly Pro His 

85 90 95 



d I I £ 1 1 I ^ L 

lie Val Cys 



tg t etc etc 
Cys Leu Leu 
115 

agg a 1 1 c ag 
Arg lie Gin 

130 

gag ata atg 
Glu lie Met 
145 

a a c a 1 1 gc c 
Asn lie Ala 



aag gag aaa 
Ly s Glu Ly s 



gag a c c a c c 
Glu Thr Thr 

195 

gig gcc cc t 
Val Ala Pro 
210 

atg tgg tec 
Met Tr D Se r 

225 

cec t tc t ac 
Pro Phe Ty r 



agg a 1 1 egc 
Arg lie Arg 



g t c t c t gag 
Val Ser Glu 

275 

ccc aca gag 
Pro Thr Glu 



d I L tig g d I 

lie Leu Asp 
100 

ate ate atg 

lie lie Met 



gag e g t gg c 
Glu Arg Gly 



egg gat a 1 1 
Arg Asp lie 

150 

cac cga gat 
His Arg Asp 
165 

gae gea gtg 
Asp Ala Val 
180 

c a a a a t gcc 
Gin Asn Ala 



gag g t c c t g 
Glu Val Leu 



c tg ggt g tc 

Leu Gly Val 

230 

tec aac aeg 

Ser Asn Thr 
245 

c tg ggc cag 

Leu Gly Gin 
260 

gat gcc aag 

Asp Ala Lys 



agg ctg acc 
Arg Leu Thr 



gig I d I g d e 

Val Tyr Glu 

105 

gaa tgc atg 

Glu Cys Met 
120 

gae cag get 

Asp Gin Ala 

135 

ggc act gee 

Gly Thr Ala 



g t c aag c c t 
Val Lys Pro 

c 1 1 aag etc 
Leu Lys Leu 

185 

ctg cag aca 
Leu Gin Thr 
200 

ggt c c a gag 
Gly Pro Glu 
215 

ate atg t a e 
lie Met Tyr 



ggc cag gee 
Gly Gin Ala 



tac ggc t tc 

Tyr Gly Phe 

265 

cag ctg ate 

Gin Leu Me 
280 

ate act cag 

lie Thr Gin 



ddl dig Ldt 

Asn Me t His 



gaa ggt ggt 
Glu Gly Gly 



t tc act gag 
Phe Thr Glu 

140 

ate cag tit 
lie Gin Phe 

155 

gaa aac eta 
Glu Asn Leu 

1?0 

ace gat 1 1 1 
Thr Asp Phe 



ccc tgc tat 
Pro Cys Tyr 



aag tat gae 
Lys Tyr Asp 

220 

ate etc e 1 1 
lie Leu Leu 

235 

ate tec c c g 
lie Ser Pro 

250 

ccc a a t e e t 
Pro Asn Pro 



egc etc ctg 

Arg Leu Leu 

1 1 c atg aac 

Phe Met Asn 



tdi ggt ddg 

His Gly Lys 

110 

gag 1 1 g 1 1 e 

Gl u Leu Phe 
125 

aga gaa get 

Arg Glu Ala 



ctg cac age 
Leu His Ser 



etc tac aca 

Leu Tyr Thr 

175 

ggc ttt get 

Gly Phe Ala 

190 

act ccc tat 

Thr Pro Tyr 
205 

aag tea t g t 

Lys Ser Cys 



tg t ggc tie 
Cys Gly Phe 



ggg atg aag 

Gly Met Lys 
255 

gag tgg tea 

Glu Tr p Ser 
270 

1 1 g aag aca 

Leu Lys Thr 
285 

cac ccc tgg 

His Pro Tr p 



t g t 0 0 u 

Arg 



age 384 
Se r 



gea 432 
Ala 



cat 480 
His 

160 

tct 528 
Ser 



aag 576 
Lys 



tat 624 
Tyr 



gae 6 7 2 

Asp 



eca 720 

Pro 

240 

agg 768 
Arg 



gaa 816 
Glu 



gae 864 
Asp 

ate 912 
lie 



i3J OVU 

aac caa teg atg gta gtg cca cag acc cca etc cac acg gcc cga gtg 960 

Asn Gin Ser Met Val Val Pro Gin Thr Pro Leu His Thr Ala Arg Val 

305 310 315 320 

ctg cag gag gac aaa gac cac tgg gac gaa gtc aag gag gag atg acc 1008 

Leu Gin Glu Asp Lys Asp His Trp Asp Glu Val Lys Glu Glu Met Thr 



0 



25 330 335 



agt gcc ttg gcc act atg egg gta gac tac gac cag gtg aag ate aag 1056 

Ser Ala Leu Ala Thr Met Arg Val Asp Tyr Asp Gin Val Lys lie Lys 

340 345 350 

gac ctg aag acc tct aac aac egg etc etc aac aag agg aga aaa aag 1104 

Asp Leu Lys Thr Ser Asn Asn Arg Leu Leu Asn Lys Arg Arg Lys Lys 

355 360 365 

cag gca ggc age tee let gcc tea cag gge tge aac aac cag tag 1149 

Gin Ala Gly Ser Ser Ser Ala Ser Gin Gly Cys Asn Asn Gin 

370 375 380 



<2i0> 2 

<211> 382 

<212> PRT 

<2 1 3> Homo sapiens 

<4 0 0> 2 

Met Asp Gly Glu Thr Ala Glu Glu Gin Gly Gly Pro Val Pro Pro Pro 
15 10 15 



Val Ala Pro Gly Gly Pro Gly Leu Gly Gly Ala Pro Gly Gly Arg Arg 

20 25 30 



Glu Pro Lys Lys Tyr Ala Val Thr Asp Asp Tyr Gin Leu Ser Lys Gin 
35 40 45 



Val Leu Gly Leu Gly Val Asn Gly Lys Val Leu Glu Cys Fhe His Arg 

50 55 60 



Arg Thr Gly Gin Lys Cys Ala Leu Lys Leu Leu Tyr Asp Ser Pro Lys 
65 70 75 80 



Aid nig uiii uiu 



He Val Cys He 

100 



Cys Leu Leu lie 
115 



Arg Me Gin Glu 

130 



Glu lie Met Arg 

145 



Asn lie Ala His 



Lys Glu Lys Asp 

ISO 



Glu Thr Thr Gin 
195 



Val Ala Pro Glu 

210 



Met Tr p Se r Leu 
225 



Pro Phe Tyr Ser 



Arg lie Arg Leu 

260 



vdi n^p ni^ ni^ 

85 



Leu Asp Val Tyr 



lie Met Glu Cys 

120 



Arg Gl y Asp Gin 

135 



Asp lie Gl y Thr 

150 



Arg Asp Val Lys 

165 



Ala Val Leu Lys 



Asn Ala Leu Gin 

200 



Val Leu Gly Pro 

215 



Gly Val lie Met 

230 



Asn Thr Gly Gin 
245 



Gly Gin Tyr Gly 



lip UIU Aid JCI 

90 



Glu Asn Me t His 
105 



Met Glu Gly Gly 



Ala Phe Thr Glu 

140 



Ala lie Gin Phe 

155 



Pro Glu Asn Leu 

1?0 



Leu Thr Asp Phe 
185 



Thr Pro Cys Tyr 



Glu Lys Tyr Asp 

220 



Tyr lie Leu Leu 

235 



Ala Me Ser Pro 
250 



Phe Pro Asn Pro 
265 



vjm viij iiu ni^ 

95 



His Gly Lys Arg 

110 



Gl u Leu Phe Ser 
125 



Arg Glu Ala Ala 



Leu His Ser His 

160 



Leu Tyr Thr Ser 

175 



Gly Phe Ala Lys 
190 



Thr Pro Tyr Tyr 
205 



Lys Ser Cys Asp 



Cys Gly Phe Pro 

240 



Gly Me t Lys Arg 
255 



Glu Tr p Ser Glu 
270 



Val Ser Glu Asp Ala Lys Gin Leu Me Arg Leu Leu Leu Lys Thr Asp 

275 280 285 



Pro Thr Glu Arg Leu Thr Me Thr Gin Phe Met Asn His Pro Trp lie 
290 295 300 



Asn Gin Ser Met Val Val Pro Gin Thr Pro Leu His Thr Ala Arg Val 

305 310 315 320 



Leu Gin Glu Asp Lys Asp His Trp Asp Glu Val Lys Glu Glu Met Thr 

325 330 335 



Ser Ala Leu Ala Thr Met Arg Val Asp Tyr Asp Gin Val Lys lie Lys 

340 345 350 



Asp Leu Lys Thr Ser Asn Asn Arg Leu Leu Asn Lys Arg Arg Lys Lys 
355 360 365 



Gin Ala Gly Ser Ser Ser Ala Ser Gin Gly Cys Asn Asn Gin 

370 375 380 



<210> 3 

<211> 3399 

<212> DNA 

<213> Homo sapiens 

<2 2 0> 

<22i> GDS 

<222> (1). . (3399) 

< 2 2 3 > 

<400> 3 

atg ccg cgc get ccc cgc tgc cga gcc gtg cgc tec ctg ctg cgc age 48 

Met Pro Arg Ala Pro Arg Cys Arg Ala Val Arg Ser Leu Leu Arg Ser 
15 10 15 

cac tac cgc gag gtg ctg ccg ctg gcc acg ttc gtg egg cgc ctg ggg 96 
His Tyr Arg Glu Val Leu Pro Leu Ala Thr Phe Val Arg Arg Leu Gly 

20 25 30 

ccc cag ggc tgg egg ctg gtg cag cgc ggg gae ccg gcg get ttc cgc 144 
Pro Gin Gly Trp Arg Leu Val Gin Arg Gly Asp Pro Ala Ala Phe Arg 
35 40 45 

gcg ctg gtg gcc cag tgc ctg gtg tgc gtg ccc tgg gae gea egg ccg 192 



Aid L C U V d 1 



CCC CCC gcc 

Pro Pro Ala 
65 

g tg gcc cga 

Va 1 Ala Ar g 



c Ig gcc t tc 
Leu Ala Phe 



gag gcc t tc 

Glu Ala Phe 

115 

gac gca ctg 

Asp Ala Leu 

130 

ggc gac gac 

G 1 y Asp Asp 
145 

ctg g tg get 

Leu Va 1 Ala 



c a g etc ggc 
Gin Leu Gl y 



ccc cga agg 

Pro Arg Arg 

195 

gag gcc ggg 

Glu Ala Gly 
210 

ggg ggc agt 

Gly Gly Se r 
225 

ggc gel gcc 

Gly Ala Ala 



Aid U I 11 V/ y 2» 



gcc ccc tec 
Ala Pro Se r 

70 

g tg ctg c ag 
Val Leu Gin 
85 

ggc t tc gcg 
Gly Phe Ala 
100 

ace ace age 
Thr Thr Ser 



egg ggg age 
Arg Gly Ser 



g tg ctg g 1 1 

Val Leu Val 

150 

ccc age t g e 

Pro Ser Cys 
165 

get gcc act 

Ala Ala Thr 
ISO 

eg t ctg gga 

Arg Leu Gly 



g tc ccc ctg 
Val Pro Leu 



gcc age cga 
Ala Ser Arg 

230 

e e t gag ccg 
Pro Glu Pro 
245 



Lcu vdi V/y^ 

55 

t tc cgc cag 

Phe Arg Gin 



agg ctg t ge 
Arg Leu Cys 



ctg ctg gac 
Leu Leu Asp 

105 

gtg cgc age 
Val Arg Ser 
120 

ggg gcg tgg 
Gly Ala Tr p 

135 

c ac ctg ctg 
His Leu Leu 



gcc tac cag 
Ala Ty r Gin 



cag gee egg 

Gin Ala Arg 

185 

tgc gaa egg 

Cys Glu Arg 
200 

ggc ctg c c a 

Gly Leu Pro 

215 

agt ctg ccg 

Ser Leu Pro 



gag egg aeg 
Glu Arg Thr 



V d I 1 1 u lip 

60 

gtg tec tgc 

Val Ser Cys 

75 

gag cgc ggc 

Glu Arg Gly 
90 

ggg gcc cgc 

Gly Ala Arg 



tac ctg ccc 
Tyr Leu Pro 



ggg ctg ctg 

Gly Leu Leu 

140 

gca cgc tgc 

Ala Arg Cys 

155 

gtg tgc ggg 

Val Cys Gly 
170 

ccc ccg e c a 

Pro Pro Pro 



gcc tgg aac 
Ala Tr p Asn 



gcc ccg gg t 

Ala Pro Gly 

220 

t tg ccc a ag 

Leu Pro Ly s 
235 

ccc g t t ggg 

Pro Val Gly 

250 



A P Aid A I g 



ctg aag gag 
Leu Lys Glu 



gcg aag aac 
Ala Lys Asn 

95 

ggg ggc ccc 
Gly Gly Pro 
110 

aac aeg gtg 
Asn Thr Val 
125 

ctg cgc cgc 
Leu Arg Arg 



gcg etc 1 1 1 
Ala Leu Phe 



ccg ccg ctg 

Pro Pro Leu 

175 

eac get agt 

His Ala Ser 
190 

eat age g t e 

His Ser Val 
205 

gcg agg agg 

Ala Arg Arg 



agg ccc agg 
Arg Pro Arg 



cag ggg tec 
Gin Gly Ser 

255 



I I u 



ctg 240 

Leu 

80 

gtg 288 
Val 



ccc 336 
Pro 



acc 384 
Thr 



gtg 432 
Val 



gtg 480 
Val 

160 

tac 528 
Tyr 



gga 5 ? 6 

Gly 



agg 624 
Arg 



cgc 672 
Arg 



cgt 720 

Arg 

240 

tgg 768 
Trp 



gcc c ac ccg 
Ala His Pro 



g t g tea c c t 
Val Ser Pro 
275 

etc te t ggc 
Leu Set G 1 y 

290 

geg gge eec 
Ala Gly Pro 
305 

Ig t eee ceg 
C y s Pro Pro 



gac aag gag 
Asp Lys Glu 



age e tg act 
Ser Leu Th r 

355 

agg eee tgg 
Arg Pro Trp 

370 

ege tac tgg 
Arg Ty r Trp 
385 

geg cag tgc 
Ala Gin Cy s 



get geg g te 
Ala Ala Val 



ggc te t g tg 
Gly Ser Val 

435 

g tg cag c tg 



ggc agg a c g 

Gly Arg Thr 
260 

gcc a g a c c c 

Ala Arg Pro 



acg ege cac 
Thr Arg His 



cc a tec ac a 
Pro Ser Thr 

310 

g t g tac gcc 
Val Tyr Ala 
325 

cag c tg egg 
Gin Leu Arg 
340 

ggc get egg 
Gly Ala Arg 



atg eca ggg 
Met Pro Gly 



c a a atg egg 

Gin Met Arg 
390 

eec tac ggg 

Pro Tyr Gly 
405 

ace cca gca 

Thr Pro Ala 
420 

geg gcc eec 

Ala Ala Pro 



etc ege cag 



eg t gg a ccg 
Arg Gly Pro 

265 

gcc g a a g a a 
Ala Glu Glu 
280 

tee cac eca 
Ser His Pro 
295 

teg egg eca 
Ser Arg Pro 



gag ace aag 
Glu Thr Lys 



ccc tec t te 

Pro Ser Phe 
345 

agg etc g t g 

Arg Leu Val 

360 

act eec ege 

Thr Pro Arg 

375 

ccc etg tt t 

Pro Leu Phe 



g t g etc etc 
Val Leu Leu 



gcc gg t g t c 

Ala Gly Val 

425 

gag gag gag 

Glu Glu Glu 
440 

cac age age 



ag t gac eg t 
Ser Asp Arg 



gcc ace tct 
Ala Thr Ser 



tec g tg ggc 
Ser Val Gly 
300 

cca eg t ccc 
Pro Arg Pro 

315 

cac t te etc 
His Phe Leu 
330 

eta etc age 
Leu Leu Ser 



gag ace ate 
Glu Thr He 



agg ttg ccc 
Arg Leu Pro 

380 

etg gag etg 
Leu Glu Leu 
395 

aag acg cac 
Lys Thr His 
410 

tg t gcc egg 
Cy s Ala Arg 



gae aea gac 
Asp Thr Asp 



eec tgg cag 



gg t 1 1 c t g t 

Gly Phe Cys 
270 

ttg gag g g t 

Leu Glu Gly 

•285 

ege cag cac 

Arg Gin His 



tgg gac acg 
Trp Asp Thr 



tac tec tea 
Tyr Ser Ser 

335 

tct etg agg 
Ser Leu Arg 
350 

1 1 1 etg g g t 
Phe Leu Gly 

365 

ege etg ccc 
Arg Leu Pro 



e 1 1 ggg a ac 
Leu Gly Asn 



tgc ccg etg 

Cys Pro Leu 
415 

gag aag ccc 

Glu Lys Pro 
430 

eec eg t ege 

Pro Arg Arg 

445 

gtg tac ggc 



gtg 816 
Val 



geg 864 
Ala 



cac 912 
His 



cct 960 
Pro 

320 

ggc 1008 
Gly 



ccc 1056 
Pro 



tec 1104 
Se r 



cag 1152 
Gin 



cac 1200 

His 

400 

ega 1248 
Ar g 



cag 1296 
Gin 



etg 1344 
Leu 



ttc 1392 



tfdi uiii Lcu Lcu ni6 ulii nib oci oci iiu iip viiu vdi iji vjij iiic 



450 



455 



460 



g tg C£g gCC tgC Ctg CgC egg 

Val Arg Ala Cys Leu Arg Arg 

465 4?0 



ctg g tg ccc 
Leu Val Pro 



cca ggc etc tgg ggc tec 
Pro Gly Leu Trp Gly Ser 

475 480 



agg cac aac 
Arg His Asn 



gaa cgc cgc ttc 
Glu Arg Arg Phe 
485 



etc agg 
Leu Arg 



aac ac c 
Asn Thr 
490 



aag aag ttc ate tec 
Lys Lys Phe lie Ser 

495 



ctg ggg aag cat gcc aag etc teg ctg 
Leu Gly Lys His Ala Lys Leu Ser Leu 

500 505 



cag gag ctg aeg 
Gin Glu Leu Thr 



tgg 
Trp 
510 



aag a t g 
Lys Met 



age gtg egg gac 
Ser Val Arg Asp 

515 



tgc get tgg 
Cys Ala Trp 



ctg cgc agg age cca 
Leu Arg Arg Ser Pro 
520 



ggg g 1 1 
Gly Val 
525 



ggc tgt 
Gly Cys 



gtt eeg gee gea 
Val Pro Ala Ala 

530 



gag cac 
Glu His 



eg t 
Arg 

535 



ctg cgt gag gag 
Leu Arg Glu Glu 



ate ctg gcc aag ttc 
lie Leu Ala Lys Phe 
540 



ctg cac tgg 
Leu His Trp 
545 



ctg a t g 
Leu Met 



ag t 
Ser 

550 



gtg 
Val 



t ac 
Ty r 



g t c 
Val 



g t e 
Val 



gag 
Glu 

555 



ctg etc agg tet 
Leu Leu Arg Ser 



ttc 
Phe 

560 



ttt tat gte acg gag ace aeg ttt caa aag 
Phe Tyr Val Thr Glu Thr Thr Phe Gin Lys 

565 570 



aac agg etc ttt 
Asn Arg Leu Phe 



ttc 

Phe 
575 



t ac 
Tyr 



egg aag agt gtc tgg age aag ttg caa age att gga ate aga 
Arg Lys Ser Val Trp Ser Lys Leu Gin Ser He Gly lie Arg 

580 585 590 



cag cac 
Gin His 



ttg 
Leu 



aag 
Lys 



agg 
Arg 
595 



gtg cag ctg egg 
Val Gin Leu Arg 



gag ctg teg gaa gca gag gte agg cag 
Glu Leu Ser Glu Ala Glu Val Arg Gin 
600 605 



cat egg gaa gee agg 
His Arg Glu Ala Arg 
610 



eec gee 
Pro Ala 
615 



ctg ctg acg tec 
Leu Leu Thr Ser 



aga 
Arg 

620 



etc cgc ttc ate 
Leu Arg Phe lie 



c c e 
Pro 
625 



aag ee t gac ggg 
Lys Pro Asp Gly 



ctg egg eeg att gtg 
Leu Arg Pro lie Val 
630 



aac a tg gac tac gtc gtg 
Asn Met Asp Tyr Val Val 
635 640 



gga gee aga aeg 
Gly Ala Arg Thr 



ttc 
Phe 
645 



cgc aga gaa 
Arg Arg Glu 



aag agg gee 
Lys Arg Ala 
650 



gag cgt 
Glu Arg 



etc ace teg 
Leu Thr Ser 
655 



agg g tg a ag 
Ar g Va I Ly s 



ccc ggc etc 

Pro G 1 y Leu 

gcc tgg cgc 

Ala Tr p Ar g 

690 

gag c tg tac 

G 1 u Leu Ty r 
705 

ccc cag gac 

Pro Gin Asp 



a a c a c g tac 
Asn Thr Tyr 



ggg c ac g t c 

Gly His Val 

755 

etc eag ccg 

Leu Gin Pro 
770 

ccg c tg agg 

Pro Leu Arg 
785 

gcc age a g t 

Ala Se r Se r 



gee g t g cgc 
Ala Val Arg 



cag ggc tec 
Gin Gly Se r 
835 

atg gag aac 



gca c tg t tc 

Ala Leu Phe 
660 

c tg ggc gcc 

Leu Gly Ala 



acc 1 1 c g tg 
Thr Phe Val 



1 1 1 g tc aag 

Phe Val Lys 

710 

agg etc aeg 

Arg Leu Thr 
725 

tgc g tg eg t 

Cy s Val Arg 
740 

cgc aag gee 

Arg Lys Ala 



tac atg ega 
Tyr Met Arg 



gat gcc g t c 

Asp Ala Val 

790 

ggc etc 1 1 e 

Gly Leu Phe 
805 

ate agg ggc 

He Arg Gly 

820 

ate etc tec 

lie Leu Se r 



aag c tg 1 1 1 



age g t g etc 

Ser Val Leu 
665 

t c t g t g c tg 

Ser Val Leu 
680 

e t g eg t g t g 

Leu Arg Val 
695 

gtg gat gtg 

Val Asp Val 



gag gtc ate 
Glu Val He 



egg tat gcc 

Arg Tyr Ala 

745 

1 1 c aag age 

Phe Lys Ser 

760 

cag t tc gtg 

Gin Phe Val 

775 

gtc ate gag 

Val He Glu 



gac gtc t tc 
Asp Val Phe 



aag tec tac 

Lys Ser Tyr 
825 

acg c t g etc 

Thr Leu Leu 
840 

gcg ggg a 1 1 



aac tac gag 
Asn Tyr Glu 



ggc c tg gac 
Gly Leu Asp 



egg gee eag 
Arg Ala Gin 

700 

acg ggc gcg 
Thr Gly Ala 

715 

gee age ate 
Ala Ser He 
730 

gtg gtc cag 
Val Val Gin 



c a e gtc t c t 
His Val Ser 



get c a c e t g 
Ala His Leu 

780 

eag age tee 
Gin Ser Ser 
795 

eta cgc ttc 
Leu Arg Phe 
810 

gtc cag tgc 
Val Gin Cys 



tgc age ctg 
Cys Ser Leu 



egg egg gac 



egg gcg egg 

Arg Ala Arg 
670 

gat ate c a e 

Asp He His 
685 

gac ccg ccg 

Asp Pro Pro 



tac gac acc 
Tyr Asp Thr 



ate a a a ccc 

He Lys Pro 

735 

aag gee gee 

Lys Ala Ala 
750 

acc 1 1 g a c a 

Thr Leu Thr 
765 

cag gag ace 

Gin Glu Thr 



tee ctg aat 
Ser Leu Asn 



atg tgc e ac 

Met Cys His 
815 

cag ggg a tc 

Gin Gly He 
830 

tgc tac ggc 

Cys Tyr Gly 

845 

ggg ctg etc 



cgc 2016 
Arg 



agg 2064 
Arg 



cet 2112 
Pro 



ate 2160 
He 

720 

eag 2208 
Gin 



eat 2256 
His 



gac 2304 
Asp 



age 2352 
Ser 



gag 2400 

Glu 

800 

cae 2448 
His 



ccg 2496 
Pro 



gac 2544 
As p 



ctg 2592 



IViC L 



UlU rtiU LJi LCU IllC Aid VJIJ lie rtlK rtlg A^y UIJ LCU LCU LCU 



850 



855 



860 



eg t 
Ar g 

865 



t tg gtg gat gat 
Leu Val Asp Asp 



ttc 

Phe 

870 



ttg 
Leu 



ttg 
Leu 



gtg 
Val 



ac a 
Thr 



cc t 
Pro 

875 



cac 
His 



c t c 
Leu 



acc 
Thr 



c ac 
His 



gcg 
Ala 
880 



a a a 
Ly s 



acc 
Thr 



ttc 
Phe 



c t c 
Leu 



agg 
A r g 
885 



a c c 
Thr 



c tg 
Leu 



g t c 
Val 



eg a 
Ar g 



gg t 
Gly 
890 



g t c 
Val 



cc t 
Pro 



gag 
Glu 



tat 
Ty r 



ggc 
Gly 

895 



t g c 

C y s 



gtg gtg aac ttg egg aag aca gtg gtg aac ttc cet gta 
Val Val Asn Leu Arg Lys Thr Val Val Asn Phe Pro Val 

900 905 



g a a g ac gag 
Glu Asp Glu 
910 



gee etg ggt 
Al a Leu Gl y 

915 



ggc acg get 1 1 1 
Gly Thr Ala Phe 



gtt 
Val 
920 



c a g a t g 
Gin Met 



c c g gee 
Pro Ala 



c a e 
His 
925 



ggc 
Gly 



c t a 
Leu 



ttc 
Phe 



cec 
Pro 



tgg 
Trp 

930 



tge ggc 
Cy s Gly 



etg etg 
Leu Leu 



etg 
Leu 

935 



gat ace egg acc 
Asp Thr Arg Thr 



e t g 
Leu 
940 



gag gtg c ag age 
Glu Val Gin Ser 



g ac 
Asp 
945 



t ac 
Tyr 



tec 
Ser 



age 
Ser 



tat 
T y r 



gee 
Ala 
950 



egg 
Arg 



acc 
Thr 



t c c 
Se r 



a t c 
Me 



ag a 
Arg 

955 



gee 
Ala 



ag t 
Ser 



e t c 
Leu 



ace 
Thr 



ttc 
Phe 

960 



aac 
Asn 



cgc 
Arg 



ggc 
Gly 



ttc 
Phe 



aag 
L y s 
965 



get ggg agg aac 
Ala Gly Arg Asn 



a t g 
Me t 
970 



eg t cgc aaa etc 
Arg Arg Lys Leu 



t tt 

Phe 
975 



ggg 
Gly 



gtc ttg egg 
Val Leu Arg 



c tg 
Leu 

980 



a a g 
Lys 



tgt 
Cy s 



e a c 
His 



age 
Ser 



e t g 
Leu 

985 



1 1 1 etg gat ttg 
Phe Leu Asp Leu 



e ag gtg aac 
Gin Val Asn 
990 



age etc cag acg gtg tge ace aac ate tac aag ate etc etg etg cag 
Ser Leu Gin Thr Val Cys Thr Asn He Tyr Lys lie Leu Leu Leu Gin 

995 1000 1005 



gcg 
Ala 



tac 
Ty r 
1010 



agg ttt cac gea 
Arg Phe His Ala 



tgt gtg etg cag etc cea 
Cys Val Leu Gin Leu Pro 
1015 1020 



ttt cat cag 
Phe His Gin 



caa gtt tgg aag 
Gin Val Trp Lys 
1025 



aac cec 
Asn Fro 



ac a 
Thr 
1030 



ttt ttc etg cgc 
Phe Phe Leu Arg 



g t e 
Val 
1035 



a t e 
lie 



tc t 

Se r 



g ae 
Asp 



acg 
Thr 



gcc 
Ala 
1040 



tec etc tge tac 
Ser Leu Cys Tyr 



t e e 
Ser 
1045 



ate etg 
lie Leu 



aaa gcc 
Lys Ala 



a ag 
Lys 
1050 



aac gea ggg 
Asn Ala Gly 



atg teg ctg ggg gcc aag ggc gcc gcc ggc cct ctg ccc tec gag 3204 

Met Ser Leu Gly Ala Lys Gly Ala Ala Gly Pro Leu Pro Ser Glu 

1055 1060 1065 

gcc gtg cag tgg ctg tgc cac caa gca ttc ctg etc aag ctg act 3249 

Ala Val Gin Trp Leu Cys His Gin Ala Phe Leu Leu Lys Leu Thr 

10?0 1075 1080 

cga cac cgt gtc acc tac gig cca etc ctg ggg tea etc agg aea 3294 

Arg His Arg Val Thr Tyr Val Pro Leu Leu Gly Ser Leu Arg Thr 

1085 1090 1095 

gcc cag aeg cag ctg agt egg aag etc ccg ggg aeg acg ctg act 3339 

Ala Gin Thr Gin Leu Ser Arg Lys Leu Pro Gly Thr Thr Leu Thr 

HOC 1105 1110 



gcc ctg gag gcc gca gee aac ccg gca ctg eee tea gac ttc aag 3384 
Ala Leu Glu Ala Ala Ala Asn Pro Ala Leu Pro Ser Asp Phe Lys 
1115 1120 1125 



ace ate ctg gac tga 
Thr lie Leu Asp 

1130 



<210> 4 

<211> 1132 

<212> PRT 

<2 1 3> Homo sapiens 

<400> 4 

Met Pro Arg Ala Pro Arg Cys Arg Ala Val Arg Ser Leu Leu Arg Ser 
15 10 15 



His Tyr Arg Glu Val Leu Pro Leu Ala Thr Phe Val Arg Arg Leu Gly 

20 25 30 



Pro Gin Gly Trp Arg Leu Val Gin Arg Gly Asp Pro Ala Ala Phe Arg 
35 40 45 



Ala Leu Val Ala Gin Cys Leu Val Cys Val Pro Trp Asp Ala Arg Pro 

50 55 60 



3 3 9 9 



Pro Pro Ala Ala Pro Ser Phe Arg Gin Val Ser Cys Leu Lys Glu Leu 



Vai Ala Ars Val 



Leu Ala Phe Cly 

100 



Glu Ala Phe Thr 

lis 



Asp Ala Leu Ar g 
130 



Gl y Asp Asp Val 

145 



Leu Val Ala Pro 



Gin Leu Gly Ala 

180 



Pro Arg Arg Arg 
195 



Glu Ala Gly Val 

210 



Gly Gly Ser Ala 

225 



Gly Ala Ala Pro 



Ala His Pro Gly 

260 



Leu Gin Arg Leu 

85 



Phe Ala Leu Leu 



Thr Ser Val Arg 

120 



Gly Ser Cly Ala 

135 



Leu Val His Leu 

150 



Ser Cys Ala Ty r 

165 



Ala Thr Gin Ala 



Leu Gly Cys Glu 

200 



Pro Leu Gl y Leu 

215 



Ser Arg Ser Leu 

230 



Glu Pro Glu Arg 

245 



Arg Thr Arg Gly 



Cys Glu Arg Gly 

90 



Asp Gly Ala Arg 

105 



Ser Ty r Leu Pro 



Tr p Gly Leu Leu 

140 



Leu Ala Arg Cys 

155 



Gin Val Cys Gly 

no 



Arg Pro Pro Pro 

185 



Arg Ala Trp Asn 



Pro Ala Pro Gly 

220 



Pro Leu Pro Lys 

235 



Thr Pro Val Gly 

250 



Pro Ser Asp Arg 
265 



Ala Lys Asn Val 

95 



Gly Gly Pro Pro 

110 



Asn Thr Val Thr 

125 



Leu Arg Arg Val 



Ala Leu Phe Val 

160 



Pro Pro Leu Tyr 

175 



His Ala Ser Gly 

190 



His Ser Val Arg 
205 



Al a Arg Arg Arg 



Arg Pro Arg Arg 

240 



Gin Gly Ser Trp 

255 



Gly Phe Cys Val 
270 



Val Ser Pro Ala 
275 



Leu Ser GI y Thr 
290 



Ala Gly Pro Pro 

305 



Cys Pro Pro Val 



Asp Lys Glu Gin 

340 



Ser Leu Thr Gly 
355 



Arg Pro Trp Met 

3?0 



Arfi Tyr Trp Gin 
385 



Ala Gin Cys Pro 



Ala Ala Val Thr 

420 



Gly Ser Val Ala 

435 



Val Gin Leu Leu 
450 



Arg Pro Ala Glu 

280 



Arg His Ser His 
295 



Ser Th r Ser Arg 

310 



Tyr Ala Glu Thr 

325 



Leu Arg Pro Ser 



Ala Arg Arg Leu 

360 



Pro Gly Thr Pro 

375 



Met Arg Pro Leu 

390 



Tyr Gly Val Leu 

405 



Pro Ala Ala Gly 



Ala Pro Glu Glu 

440 



Arg Gin His Ser 

455 



Glu Ala Thr Ser 



Pro Ser Val Gly 

300 



Pro Pro Arg Pro 
315 



Lys His Phe Leu 

330 



Phe Leu Leu Ser 

345 



Val Glu Thr lie 



Arg Arg Leu Pro 

380 



Phe Leu Glu Leu 

395 



Leu Lys Thr His 

410 



Val Cys Ala Arg 
425 



Glu Asp Thr Asp 



Ser Pro Trp Gin 

460 



Leu Glu Gly Ala 

285 



Arg Gin His His 



Trp Asp Thr Pro 

320 



Tyr Ser Ser Gly 

335 



Ser Leu Arg Pro 

350 



Phe Leu Gly Ser 
365 



Arg Leu Pro Gin 



Leu Gly Asn His 

400 



Cys Pro Leu Arg 
4 15 



Glu Lys Pro Gin 
430 



Pro Arg Arg Leu 
445 



Val Tyr Gly Phe 



Val Arg Ala Cys Leu Arg Arg Leu Val Pro Pro Gly Leu Trp Gly Ser 



■f U J 



Ar g His Asn C I u 



Leu CI y Lys His 

500 



Ser Val Arg Asp 
515 



Val Pro Ala Ala 
530 



Leu His Trp Leu 

545 



Phe Tyr Val Thr 



Arg Lys Ser Val 

580 



Leu Lys Arg Val 
595 



His Arg Glu Ala 

610 



Pro Lys Pro Asp 

625 



Gl y Ala Arg Thr 



Arg Val Lys Ala 

660 



1 / V 



Arg Arg Phe Leu 

485 



Ala Lys Leu Ser 



Cys Ala Trp Leu 

520 



Glu His Arg Leu 
535 



Met Ser Val Tyr 

550 



Glu Thr Thr Phe 

565 



Trp Ser Lys Leu 



Gin Leu Arg Glu 

600 



Arg Pro Ala Leu 

615 



Gly Leu Arg Pro 

630 



Phe Arg Arg Glu 
645 



Leu Phe Ser Val 



1 / J 



Arg Asn Thr Lys 

490 



Leu Gin Glu Leu 

505 



Arg Arg Ser Pro 



Arg Glu Glu lie 

540 



Val Val Glu Leu 

555 



Gin Lys Asn Arg 

5?0 



Gin Ser lie Gly 

585 



Leu Ser Glu Ala 



Leu Thr Ser Arg 

620 



lie Val Asn Me I 

635 



Lys Arg Ala Glu 

650 



Leu Asn Tyr Glu 
665 



1 0 u 



Lys Phe Me Ser 

495 



Thr Trp Lys Met 
510 



Gly Val Gly Cys 

525 



Leu Ala Lys Phe 



Leu Arg Ser Phe 

560 



Leu Phe Phe Tyr 

5?5 



lie Arg Gin His 

590 



Glu Val Arg Gin 
605 



Leu Arg Phe lie 



Asp Tyr Val Val 

640 



Arg Leu Thr Ser 

655 



Arg Ala Arg Arg 
6?0 



Pro Gl y Leu Leu 
675 



Ala Trp Arg Thr 
690 



Glu Leu Tyr Phe 

?05 



Pro Gin Asp Arg 



Asn Thr Tyr Cys 

740 



Cly His Val Arg 
755 



Leu Gin Pro Tyr 

770 



Pro Leu Arg Asp 

785 



Ala Se r Se r G 1 y 



Ala Val Arg lie 

820 



Gin Gly Ser lie 

835 



Me t Glu Asn Lys 
850 



Gly Ala Ser Val 

680 



Phe Val Leu Arg 
695 



Val Lys Val Asp 

710 



Leu Thr Glu Val 

725 



Val Arg Arg Tyr 



Lys Ala Phe Lys 

760 



Met Arg Gin Phe 

775 



Ala Val Val lie 

790 



Leu Phe Asp Val 

805 



Arg Gly Lys Se r 



Leu Ser Thr Leu 

840 



Leu Phe Ala Gly 

855 



Leu Gl y Leu Asp 



Val Arg Ala Gin 

700 



Val Thr Gly Ala 

715 



lie Ala Ser lie 

730 



Ala Val Val Gin 

745 



Ser His Val Ser 



Val Ala His Leu 

780 



Glu Gin Ser Ser 

795 



Phe Leu Arg Phe 

810 



Tyr Val Gin Cys 
825 



Leu Cys Ser Leu 



lie Arg Arg Asp 

860 



Asp lie His Arg 

685 



Asp Pro Pro Pro 



Tyr Asp Thr lie 

720 



1 1 e Lys Pro Gin 

735 



Lys Ala Ala His 

750 



Thr Leu Thr Asp 

765 



Gin Glu Thr Ser 



Ser Leu Asn Glu 

800 



Mel Cys His His 

815 



Gin Gly lie Pro 

830 



Cys Tyr Gly Asp 
845 



Gly Leu Leu Leu 



Arg Leu Val Asp Asp Phe Leu Leu Val Thr Pro His Leu Thr His Ala 



OV 0 



0 ( V 



0 / 0 



0 0 V 



Lys Thr Phe Leu Arg Thr Leu Val Arg Gly Val Pro Glu Tyr Gly Cys 

885 890 895 



Val Val Asn Leu Arg Lys Thr Val Val Asn Phe Pro Val Glu Asp Glu 

900 905 910 



Ala Leu Gly Gly Thr Ala Phe Val Gin Met Pro Ala His Gly Leu Phe 
915 920 925 



Pro Trp Cys Gly Leu Leu Leu Asp Thr Arg Thr Leu Glu Val Gin Ser 
930 935 940 



Asp Tyr Ser Ser Tyr Ala Arg Thr Ser lie Arg Ala Ser Leu Thr Phe 

945 950 955 960 



Asn Arg Gly Phe Lys Ala Gly Arg Asn Met Arg Arg Lys Leu Phe Gly 

965 9?0 9?5 



Val Leu Arg Leu Lys Cys His Ser Leu Phe Leu Asp Leu Gin Val Asn 

980 985 990 



Ser Leu Gin Thr Val Cys Thr Asn lie Tyr Lys lie Leu Leu Leu Gin 
995 1000 1005 



Ala Tyr Arg Phe His Ala Cys Val Leu Gin Leu Pro Phe His Gin 
1010 1015 1020 



Gin Val Trp Lys Asn Pro Thr Phe Phe Leu Arg Val Me Ser Asp 

1025 1030 1035 



Thr Ala Ser Leu Cys Tyr Ser lie Leu Lys Ala Lys Asn Ala Gly 
1040 1045 1050 



Met Ser Leu Gly Ala Lys Gly Ala Ala Gly Pro Leu Pro Ser Glu 
1055 1060 1065 



Ala Val Gin Trp Leu Cys His Gin Ala 
1070 1075 



Phe Leu Leu Lys Leu Thr 

1080 



Arg His Arg Val Thr Tyr Val Pro Leu Leu Cly Ser Leu Arg Thr 
1085 1090 1095 



Ala Gin Thr Gin Leu Ser Arg Lys Leu Pro Gly Thr Thr Leu Thr 
1100 1105 1110 



Ala Leu Glu Ala Ala Ala Asn Pro Ala Leu Pro Ser Asp Phe Lys 

1115 1120 1125 



Thr lie Leu As p 

1130 



<210> 5 

<211> 1149 

<212> DNA 

<213> Artilicial 

<2 2 0> 

<223> A polynucleotide thai codes lor inactive variant ol MAPKAPK3 (SEQ 

ID N0:2) which amino acid residues at positions 201 and 313 are 
both replaced to alanine Irom threonine 

<400> 5 

atggatggtg aaacagcaga ggagcagggg ggccctgtgc ccccgccagt tgcacccggc 60 

ggacccggct tgggcggtgc tccggggggg cggcgggagc ccaagaagta cgcagtgacc 120 

gacgactacc agttgtccaa gcaggtgctg ggcctgggtg tgaacggcaa agtgctggag 180 

tgcttccatc ggcgcactgg acagaagtgt gccctgaagc tcctgtatga cagccccaag 240 

gcccggcagg agglagacca tcactggcag gcttctggcg gcccccatat tgtctgcatc 300 

ctggatglgt atgagaacat gcaccatggc aagcgctgtc tcctcatcat catggaatgc 360 

atggaaggtg gtgagttgtt cagcaggatt caggagcgtg gcgaccaggc tttcactgag 420 

agagaagctg cagagataat gcgggatalt ggcactgcca tccagtttct gcacagccat 480 

aacatlgccc accgagatgt caagcctgaa aacctactct acacatctaa ggagaaagac 540 
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gccccctgct atactcccta ttatgtggcc cctgaggtcc tgggtccaga gaagtatgac 660 

aagtcatgtg acatgtggtc cclgggtgtc atcatgtaca tcctcctttg tggcttccca 720 

cccttctact ccaacacggg ccaggccatc tccccgggga tgaagaggag gattcgcctg 780 

ggccagtacg gcttccccaa tcctgagtgg tcagaagtct ctgaggatgc caagcagctg 840 

atccgcctcc tgttgaagac agaccccaca gagaggctga ccatcactca gttcatgaac 900 

cacccctgga tcaaccaatc gatggtagtg ccacaggccc cactccacac ggcccgagtg 960 

ctgcaggagg acaaagacca ctgggacgaa gtcaaggagg agatgaccag tgccttggcc 1020 

actatgcggg tagactacga ccaggtgaag alcaaggacc tgaagacctc taacaaccgg 1080 

ctcctcaaca agaggagaaa aaagcaggca ggcagctcct ctgcctcaca gggctgcaac 1140 



aaccagtag 



1149 



<210> 6 

<211> 382 

<212> PRT 

<213> Artilicial 

< 2 2 0 > 

<223> Inactive variant of MAPKAPK3 (SEQ ID N0:2) which amino acid resid 
ues at positions 201 and 313 are both replaced to alanine irom th 
r e on i ne 

<400> 6 

Met Asp Gly Glu Thr Ala Glu Glu Gin Gly Gly Pro Val Pro Pro Pro 
15 10 15 



Val Ala Pro Gly Gly Pro Gly Leu Gly Gly Ala Pro Gly Gly Arg Arg 

20 25 30 



Glu Pro Lys Lys Tyr Ala Val Thr Asp Asp Tyr Gin Leu Ser Lys Gin 
35 40 45 



Val Leu Gly Leu Gly Val Asn Gly Lys Val Leu Glu Cys Phe His Arg 
50 55 60 



Arg Thr Gly Gin 
65 



Ala Arg Gin Glu 



Me Val Cys lie 

100 



Cys Leu Leu lie 

115 



Arg lie Gin Glu 

130 



Glu Me Met Arg 
145 



Asn Me Ala His 



Lys Glu Lys Asp 

180 



Glu Thr Thr Gin 

195 



Val Ala Pro Glu 
210 



Met Trp Ser Leu 

225 



Pro Phe Tyr Ser 



Lys Cys Ala Leu 
70 



Val Asp His His 
85 



Leu Asp Val Tyr 



lie Met Glu Cys 

120 



Arg Gly Asp Gin 

135 



Asp Me Gly Thr 
150 



Arg Asp Val Lys 
165 



Ala Val Leu Lys 



Asn Ala Leu Gl n 

200 



Val Leu Gly Pro 
215 



Gly Val Me Met 

230 



Asn Thr Gly Gin 

245 



Lys Leu Leu Tyr 

75 



Trp Gin Ala Ser 
90 



Glu Asn Met His 
105 



Met Glu Gly Gly 



Ala Phe Thr Glu 

140 



Ala Me Gin Phe 

155 



Pro Glu Asn Leu 
170 



Leu Thr Asp Phe 

185 



Ala Pro Cys Tyr 



Glu Lys Tyr Asp 

220 



Tyr Me Leu Leu 

235 



Ala Me Ser Pro 

250 



Asp Ser Pro Lys 

80 



Gly Gly Pro His 
95 



His Gly Lys Arg 
110 



Glu Leu Phe Ser 

125 



Arg Glu Ala Ala 



Leu His Ser His 

160 



Leu Tyr Thr Ser 
175 



Gly Phe Ala Lys 

190 



Thr Pro Tyr Tyr 

205 



Lys Ser Cys Asp 



Cys Gly Phe Pro 

240 



Gly Met Lys Arg 

255 



Arg Me Arg Leu Gly Gin Tyr Gly Phe Pro Asn Pro Glu Trp Ser Glu 



LI J 



L I V 



Val Ser Glu Asp Ala Lys Gin Leu lie Arg Leu Leu Leu Lys Thr Asp 

275 280 285 



Pro Thr Glu Arg Leu Thr lie Thr Gin Phe Met Asn His Pro Trp lie 

290 295 300 



Asn Gin Ser Met Val Val Pro Gin Ala Pro Leu His Thr Ala Arg Val 
305 310 315 320 



Leu Gin Glu Asp Lys Asp His Trp Asp Glu Val Lys Glu Glu Met Thr 

325 330 335 



Ser Ala Leu Ala Thr Met Arg Val Asp Tyr Asp Gin Val Lys lie Lys 

340 345 350 



Asp Leu Lys Thr Ser Asn Asn Arg Leu Leu Asn Lys Arg Arg Lys Lys 

355 360 365 



Gin Ala Gly Ser Ser Ser Ala Ser Gin Gly Cys Asn Asn Gin 

370 375 380 



<2i0> 7 

<211> 1149 

<212> DNA 

<213> Artilicial 

< 2 2 0> 

<223> A polynucleotide that codes lor active variant ol MAPKAPK3 (SEQ 1 
D N0:2) which amino acid residues at positions 201 and 313 are bo 
th replaced to glutamic acid Irom threonine 

<400> 7 

atggatggtg aaacagcaga ggagcagggg ggccctgtgc ccccgccagt tgcacccggc 60 

ggacccggct tgggcggtgc tccggggggg cggcgggagc ccaagaagta cgcagtgacc 120 

gacgactacc agttgtccaa gcaggtgctg ggcctgggtg tgaacggcaa agtgctggag 180 

tgcttccatc ggcgcactgg acagaagtgt gccctgaagc tcctgtatga cagccccaag 240 
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ctggatgtgt atgagaacat gcaccatggc aagcgclgtc tcctcatcat catggaatgc 360 

alggaaggtg gtgagttgtt cagcaggatt caggagcgtg gcgaccaggc tttcactgag 420 

agagaagctg cagagataat gcgggalatt ggcactgcca tccagtttct gcacagccat 480 

aacaltgccc accgagatgl caagcctgaa aacctactct acacatctaa ggagaaagac 540 

gcagtgctta agctcaccga ttttggcttt gctaaggaga ccacccaaaa tgccctgcag 600 

gagccctgct atactcccta tUtgtggcc cctgaggtcc tgggtccaga gaagtatgac 660 

aagtcatgtg acatgtggtc cctgggtgtc atcatgtaca tcctcctttg tggcttccca 720 

cccttctact ccaacacggg ccaggccatc tccccgggga tgaagaggag gattcgcctg 780 

ggccagtacg gcttccccaa Uctgagtgg tcagaagtct ctgaggatgc caagcagctg 840 

atccgcctcc tgttgaagac agaccccaca gagaggctga ccatcactca gttcatgaac 900 

cacccctgga tcaaccaatc gatggtagtg ccacaggagc cactccacac ggcccgagtg 960 

ctgcaggagg acaaagacca ctgggacgaa gtcaaggagg agatgaccag tgccttggcc 1020 

actatgcggg tagactacga ccaggtgaag atcaaggacc tgaagacctc taacaaccgg 1080 

ctcctcaaca agaggagaaa aaagcaggca ggcagclccl ctgcctcaca gggctgcaac 1140 



a a c c ag t ag 



1149 



<210> 8 

<211> 382 

<212> PRT 

<213> Artilicial 

< 2 2 0> 

<223> Active variant ol MAPKAPK3 (SEQ ID N0:2) which amino acid residue 
s at positions 201 and 313 are both replaced to glutamic acid Iro 
m threonine 

<400> 8 

Met Asp Gly Glu Thr Ala Glu Glu Gin Gly Gly Pro Val Pro Pro Pro 
15 10 15 



Val Ala Pro Gly Gly Pro Gly Leu Gly Gly Ala Pro Gly Gly Arg Arg 



L 0 



0 U 



Glu Pro Lys Lys Tyr Ala Val Thr Asp Asp Tyr Gin Leu Ser Lys Gin 

35 40 45 



Val Leu Gly Leu Gly Val Asn Gly Lys Val Leu Glu Cys Phe His Arg 
50 55 60 



Arg Thr Gly Gin Lys Cys Ala Leu Lys Leu Leu Tyr Asp Ser Pro Lys 
65 70 75 SO 



Ala Arg Gin Glu Val Asp His His Trp Gin Ala Ser Gly Gly Pro His 

85 90 95 



lie Val Cys lie Leu Asp Val Tyr Glu Asn Met His His Gly Lys Arg 

100 105 110 



Cys Leu Leu lie lie Met Glu Cys Met Glu Gly Gly Glu Leu Phe Ser 

115 120 125 



Arg lie Gin Glu Arg Gly Asp Gin Ala Phe Thr Glu Arg Glu Ala Ala 

130 135 140 



Glu lie Met Arg Asp lie Gly Thr Ala lie Gin Phe Leu His Ser His 
145 150 155 160 



Asn lie Ala His Arg Asp Val Lys Pro Glu Asn Leu Leu Tyr Thr Ser 

165 170 175 



Lys Glu Lys Asp Ala Val Leu Lys Leu Thr Asp Phe Gly Phe Ala Lys 

180 185 190 



Glu Thr Thr Gin Asn Ala Leu Gin Glu Pro Cys Tyr Thr Pro Tyr Tyr 

195 200 205 



Val Ala Pro Glu Val Leu Gly Pro Glu Lys Tyr Asp Lys Ser Cys Asp 
210 215 220 



Met Trp Ser Leu Cly Val lie Met Tyr lie Leu Leu Cys Gly Phe Pro 
225 230 235 240 



Pro Phe Tyr Ser Asn Thr Gly Gin Ala Me Ser Pro Gly Met Lys Arg 

245 250 255 



Arg lie Arg Leu Gly Gin Tyr Gly Phe Pro Asn Pro Glu Trp Ser Glu 

260 265 270 



Val Ser Glu Asp Ala Lys Gin Leu lie Arg Leu Leu Leu Lys Thr Asp 

275 280 285 



Pro Thr Glu Arg Leu Thr He Thr Gin Phe Met Asn His Pro Trp lie 

290 295 300 



Asn Gin Ser Met Val Val Pro Gin Glu Pro Leu His Thr Ala Arg Val 

305 310 315 320 



Leu Gin Glu Asp Lys Asp His Trp Asp Glu Val Lys Glu Glu Met Thr 

325 330 335 



Ser Ala Leu Ala Thr Met Arg Val Asp Tyr Asp Gin Val Lys lie Lys 

340 345 350 



Asp Leu Lys Thr Ser Asn Asn Arg Leu Leu Asn Lys Arg Arg Lys Lys 

355 360 365 



Gin Ala Gly Ser Ser Ser Ala Ser Gin Gly Cys Asn Asn Gin 
370 375 380 



<210> 9 

<211> 6 

<212> PRT 

<213> Artificial 

<2 2 0> 

<223> Partial sequence ol TERT (SEQ ID N0:4) . which is highly homologo 
us to that ol MAPKAPK3 (SEQ ID N0:2) 



\ 1 U U / 3 



Pro Pro Pro Ala Ala Pro 

I 5 



<210> 10 

<211> 6 

<212> PRT 

<213> Artificial 

< 2 2 0 > 

<223> Partial seQuence of MAPKAPK3 (SEQ ID N0:2) . which is highly hom 
ologous to that of TERT (SEQ ID N0:4) 

<400> 10 

Pro Pro Pro Val Ala Pro 

1 5 



<210> 11 

<211> 6 

<212> PRT 

<213> Artilicial 

< 2 2 0 > 

<223> Partial sequence of TERT (SEQ ID N0:4) . which is highly homologo 
us to that ol MAPKAPK3 (SEQ ID N0:2) 

<400> 11 

Ala Pro Cly Ala Arg Arg 

1 5 



<210> 12 

<211> 6 

<212> PRT 

<213> Artilicial 

< 2 2 0> 

<223> Partial sequence of MAPKAPK3 (SEQ fD N0:2) . which is highly hom 
ologous to that ol TERT (SEQ ID N0:4) 

<400> 12 



Ala Pro Cly Cly Arg Arg 
1 5 



<210> 13 

<211> 5 

<212> PRT 

<213> Artificial 

<2 2 0> 

< 2 2 3> Partial sequence identical in the sequences of TERT (SEQ ID NOM) 
and MAPKAPK3 (SEQ ID N0:2) 

<400> 13 



Ala Arg Val Leu Gin 

1 5 



m 1 ] 

64 PPPAAP (TERT) (Sa5iJS^9) 
1 4 PPPVAP (MAPKAPK3) (E5iJS^io) 
PPP AP 



21 8 APGARR (TERT) i) 
27 APGGRR (MAPKAPK3) (ffi5y»^i2) 
APG RR 



82 ARVLQ (TERT) (iE5iJS#13) 
31 8 ARVLQ (MAPKAPK3) 
ARVLQ 

im 2 ] 



(kDa) 
150" 

100- 



J' 




TERT 



[EI3] 



+ 



WBitaHAjKft 
WB : fiiTERTfittt: 

WBitaTERTtaft 




+ : TERT 

+ : H A-M APKAPK3 



HA-MAPKAPK3 



TERT 



TERT 



1 



2 




IK 



0 100 200 300 400 500 600 



i U J 



< 

LL 
< 

its 

K 
I 

□ 
Ih 



1 r 



0.8 ■ = 



CIP(+). 5S1i<bi!MAPKAPK3 
CIP(+), GST 

CIP(-) 




0 20 40 60 80 100 

S14<b§i M APKAPK3SfcttGST ( pmol/SJS) 



im 7 1 



OH 

< 



m 

I 

□ 
Ih 



1 r 
0.8 
0.6 
0.4 
0.2 

0 




J" J" 



im'(k^^] -xa > u <- 7. <7) ^ ^ - V l>T^€.TERTi:MAPKAPK3c7)^^ 
•^mm-t ^ Z t rcliv^ttfbMMA P KAPK3 1CJ:€>TERT<^'>I >i&ft:ffiS-r ^ C t 

- X v$ 14 la § fc' J: -7^ n > u - 7. v§ ffl W 51J . JS^S.ioKi^'jvSJD J: Df/t fcliv6?S 

^'j^a. «^.m<?>Kjt5iJi5 J: fclivSmSiJ. TE RT tMAP KAP K 3 <?),^^^ffl.S 

^^fb^il^^fcav^^ttfb^MAP KAPK3lCj:-i>TERTc7)'-' > i&fb^ ^ ^ ft^if^ 



L W -a J 

[#ii±i 



lU nun y\ n 9tt ^ im 

NP03-1 177 

!ttllS 2 0 0 4- 1 4 3902 
000002S31 

100088904 

067070 
4> 2 0 0 P3 



00000283 1 
19900S28 



m^S^^J^EB^IiSTa 1 4S1 0-^ 

500520628 
20001026 

mm.mm 



1^^«1=-||rn^i£|Z t+^M 1 T g 3 Sit W^^^J^-^>Dl 
7 



r 

Document made available under the 
Patent Cooperation Treaty (PCT) 



International application number: PCT/JP05/008239 
International filing date: 28 April 2005 (28.04.2005) 



Document type: Certified copy of priority document 

Document details: Country/Office: JP 

Number: 2004-143902 

Filing date: 13 May 2004 (13.05.2004) 



Date of receipt at the International Bureau: 24 June 2005 (24.06.2005) 



Remark: Priority document submitted or transmitted to the International Bureau in 

compliance with Rule 17.1(a) or (b) 




World Intellectual Property Organization (WIPO) - Geneva, Switzerland 
Organisation Mondiale de la Propriete Intellectuelle (OMPI) - Geneve, Suisse 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SffiES 

□ faded text or drawing 

□ blurred or illegible text or drawing 

□ sk£wed/slanted images 



□ REFER£NCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




COLOR OR BLACK AND WHITE PHOTOGRAPHS 



□ GRAY SCALE DOCUMENTS 



□ LINES OR MARKS ON ORIGINAL DOCUMENT 



